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THE HIGH-SPEED MOTOR-BOAT MODEL. 
The growing pepularity of the high-speed motor boat 
is shown by the fact that an exhibition devoted en- 
timely to small power-driven vessels of high speed has 
recently been held in this city in which an excellent 
exhibit wag made of some of the latest and fastest of 
these craft and of the most approved types of engine 
used for their propulsion. The cause of the extremely 
high speed that is developed by these boafs is two- 
fold. Im the first place, it is due to the introduction 
and refinement of a new principle of modeling develop- 
ed during the past few years, which is an entire 
departure in some respects from the accepted speed 
lines for fast vessels which have governed designers 
ever since the modeling of high-speed craft was placed 
upon a scientific basis. The other cause is to be found 
in the remarkable development of the gas engine, re- 
sulting in the production of a given horse power for 
4 minimum amount of dead weight. It is the simul- 
taneous production of a high-speed mode! and an ideal 
motor to drive it that is responsible for the wide- 
spread interest in this fascinating form of sport. 

The credit for the development of what might be 
called, for want of a more descriptive term, the mo- 
tor-boat model, is shared equally by the yacht de- 
signers of the old and the new world; and we say 
this without any disparagement of the work done by 
the torpedo-boat builders, such as Thornycroft and 
Yarrow in England, Normand in France, and Schichau 
in Germany. Mention should be made of the speedy 
eraft built by Herreshoff and Mosher in this country, 
and the work done by Kretschmer, naval constructor 
of the German navy. It is difficult to say just who was 
the originator of the type, and it is probable that it 
was an evolution that was the outcome of continued 
experiment and trial. Kretschmer, working on inde- 
pendent lines in Germany, seems to have clear title 
to originality in his own country, where he was en- 
‘abled to patent his “tetrahedra! construction;” but 
we understand that his application in this country 
was denied on the ground that the same principle has 
been in use for some years in the Mosher boats. In 
this connection we may mention that in the current 
lasue of the Surriement we publish the plans of one 
or two fast German launches of this design, together 
with a description of the principles upon which their 
lines were drawn. 

The main object almed at in the lines of this craft 
is to keep down wave-making, which at high speed is 
the chief cause of resistance. The water lines are 
practically straight from the bow almost to the stern, 
and the bow angle at the water line is twice as sharp 
as that of a boat of equal iength and beam modeled 
on the old speed-line theories. Straight water lines 
are secured by placing the point of greatest beam 
at the extreme or almost extreme stern of the vessel, 
an arrangement which causes the immersed sections to 
vary from a sharp, deep V at the bow to a broad, 
shallow U at the stern. The sharp angles of the water 
line and the gradual change from V to U sections may 
be regarded as the cause of the inappreciable wave for- 
mation, since the currents of displaced water are not 
subjected to a constant change in direction as in ordi- 
nary boats; and when these craft are driven at full 
speed, only a slight bow-wave is formed and a rela- 
tively small stern-wave, while no hollowing of the 
water at the sides of the boat is perceptible. Another 
advantage is that in spite of the great sharpness of the 
lines, the boat has a greater beam than one of equal 
fineness of line built upon the ordinary model, with 
@ corresponding gain in stability. At the same time, 
these vessels are extremely sensitive to any disar- 
rangement of their trim. and if the proper trim be not 
preserved, there is a marked diminution of the speed. 

Whether principles that have been so successful in 
small boats are capable of application to large ocean- 
going ships is, we think, open to question. This very 
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matter of trimming would, at the outset, present con- 
siderable difficulties of a commercial and operative 
quality. Mr. Kretschmer, however, has been engaged 
in designing upon his “tetrahedral” principles an 
ocean-going vessel of the size of “Kaiser Wilhelm II.,” 
and on a length of 690 feet, a beam of 78% feet and 
a maximum draft forward of 24% feet, diminishing to- 
ward the stern, he produces a ship which, with an indi- 
cated horse power of 20,000, he expects to realize a 
speed of 24 knots, In this connection it is interesting 
to note that towing tank experiments carried out by 
the Russian navy department at St. Petersburg have 
demonstrated the merits of this form for the attain 
ment of high speed. For low speeds of i2 knots ana 
under, no perceptible advantage is noticeable between 
the tetrahedral and the ordinary model; from 12 to 14 
and even up to 16 knots, the towing tests showed that 
the tetrahedral form is at a disadvantage, since by 
reason of the greater amount of frictional surface pre- 
sented, greater power is required for a given speed 
than with a ship constructed in accordance with the 
usual principles; but for speeds above those mentioned, 
where wave-making is set up, the new design gains in 
speed at a multiplying rate. 
> ++ 
RAISING CARRIER PIGEONS 

The popularity of the homing, or carrier, pigeon has 
been greatly enhanced in the last few years by the 
annual races held in different parts of the country. At 
the present time fanciers are arranging for a race 
during the coming summer, which will eclipse any- 
thing heretofore attempted. The race will be for 500 
miles, from Spartanburg, N. C., to Philadelphia, and 
over 2,000 birds are expected to enter the contest. It 
will be held on the Fourth of July, and in all prob- 
ability most of the pigeons will cover the distance in 
ten hours. The present record for the flight is 1,603 
yards in a minute, which in a 500-mile race shouid 





enable birds of ordinary speed to finish within ten 
or twelve hours 

The event will be one of a series of contests which 
have been held in the past ten years; but it will be 
the first 500-mile one in which anything like so many 
birds have started In the 200-mile race of several 
years ago from Orangeburg, Va., 1,500 birds were 
liberated. In 1896 a smaller number of birds were 
started in the race. In this race two birds flew 614 
miles in one day, and several have covered 600 miles 
in a day with apparent ease. The pigeons are carried 
to the starting place in baskets arranged especially 
for them, and liberated directly from the baskets if 
the day is favorable for an immediate start. Pigeon 
sheds are made to accommodate the birds for a pro- 
longed stay in the event of unfavorable weather. The 
birds are shipped to the scene of the race by special 
cars under the direct care of the Pigeon-Flyers’ Pro- 
tective Association. Hundreds of birds have been lost 
if the past races through theft, and many owners of 
fine homing-pigeons have consequently been reluctant 
to enter their birds in the, contests for fear of losing 
them, In the-present race a uniform style of lock 
for the baskets will be adopted, and only the care 
takers will be provided with keys. If the locks are 
opened or picked, and pigeons stolen, the association 
will investigate and prosecute the offenders. 

There is no more delightful sport than pigeon racing 
of this character, nor any more enthusiastic sports- 
men than the breeders of the homing pigeons. Clubs 
devoted to raising and improving the ca:riers are scat. 
tered in every State in the Union, and their member- 
ships are all large; but there are tens of thousands 
of individual breeders who do not belong to any as- 


‘sociation. Thousands of these breeders enter their 


home-raised pigeons in the races and sometimes win 
prizes which the professionals fail to capture. 

The best carrier pigeons are worth several hundred 
dollars in the market, and some cannot be purchased 
at any price. During the annual pigeon show at Madi- 
son Square Garden last year, $200 and even $300 were 
refused by the owners for some of their choicest pets 
The average exhibited were valued at $25 and $50. 
Prices, however, do not stand in the way of the pigeon 
fancier to-day, for excellent homing pigeons can be 
purchased for $5 and less. One can start a loft with 
half a dozen breeders, and within a few seasons have 
all the birds desired. The loft is a simple affair where 
only a few birds are raised. The breeding quarters 
are separated from the living quarters, and a place 
large enough for the birds to stretch their wings is 
provided. The wonderful instinct of the homers is 
made apparent at an early age; but it is something 
that is partly due to training and development. A 
carrier pigeon that has never been released from its 
loft until full grown cannot find its way back over a 
long route. The process of training is necessary when 
the pigeons take their first flight. 

“Home,” to the carrier pigeon, is where it was born. 
There is no other home, although they have been 
trained to adopt a second home in some instances. 
When born in the loft, it is an easy matter for the 
breeder to teach the pigeon to return to it. The pro- 
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cess of training consists simply in releasing the bird 
when first able to fly a short distance from the loft. 
The pigeon will jump into the air, and after a few 
circles, fly straight to the loft In the second flight 
the distance is increased, and so on until the bird's 
education is complete. This education must be con- 
ducted by the breeder with gentieness and due con- 
sideration for the bird’s feeling. If the distance for 
the first flight is too great for the pigeon, it will get 
confused, and it is liable to prove jess accurate in its 
future flights. Each progressive step must be made 
for the purpose of establishing the bird’s sense of 
distance and direction, and not to see how far it can be 
removed from the loft without losing the way in re 
turning. A lost homing-pigeon is never quite the same, 
even after being rescued and taken home. After the 
bird gains full maturity and its education has been 
completed by the process described, it seems capable 
of finding its way home from almost anywhere. Birds 
released in Jacksonville have flown a thousand miles 
north to their homes without being lost. 

When released, a homing-pigeon does not fly con. 
tinuously unless the distance is short enough to enable 
it to reach home without stopping for rest. If the dis- 
tance can be covered in ten or twelve hours, the pigeons 
apparently take little rest, but fly almost continuously 
until they reach their loft. In the few 1,000-mile raceg 
conducted years ago on the Atlantic sea coast from 
Florida to New York and Philadelphia, a number of 
the birds were lost, while others stopped on the way 
several times to rest; but the choicest birds which 
finished the long course were apparently on the wing 
most of the time, stopping possibly a few hours on the 
way to get food and rest. These long flights are not 
encouraged to any great extent any more, for the birds 
are not only frequently lost, but they cannot always 
get proper food along the route to sustain their 
powers. The birds have been weakened, and the effect 
on their health proved permanent. The 500-mile race 
is the favorite for long-distance birds, and 200 and 
300-mile courses for the younger birds that have not 
yet won their laurels. 

Besides being bred as pets and desirable companions, 
the homing-pigeons are now being used for various 
services It looks very much as if their services as 
war messengers would soon be dispensed with, for 
wireless telegraphy has made the pigeons superfluous, 
and the extensive pigeon lofts in the military and naval 
services of European nations will probabiy soon be 
come useless. 

In peaceful pursuits, however, the homing pigeons 
have in recent years become of great service. Country 
physicians have im many instances adopted them as 
messengers. A physician raises a loft of carriers for 
the pleasure of it, and when he visits a patient four 
or five miles away, he carries with him a basket con- 
taining one of his birds. If dangerous symptoms arise 
in the night or the following day, the pigeon is released 
with a message. Some physicians with long country 
routes carry a half a dozen or more of these pigeons 
on their rounds, and leave one at each place. A daily 
report of the different cases can thus be obtained by 
pigeon service at no cost to physician or patient. This 
service has also been extended on the large Western 
farms. Some farmers receive daily reports of the mar 
kets from the city in this way. There are no telephone 
or telegraph wires to send the messages; but the 
pigeons answer the purpose satisfactorily. All that is 
required is a trip to the city once a fortnight to carry 
back the birds, and some one in the city to write the 
reports and release the birds. 

_ ——_—- + 62a —___—— 
ON THE WORKING OF COMBINED COHERERS. 

In a paper recently read before the French Academy 
of Sciences, M. A. Turpain examines the behavior of 
a set of several coherers connected to the same antem 
na. The sensitiveness of a coherer is determined by 
means of the distance over which a radiator is just 
capable of acting distinctly on the coherer. The dis 
tinctness of this action is given by the value of the 
current, which, after cohesion has been established, 
will traverse a very sensitive galvanometer. If the 
coherer be inserted in a closed circuit, its sensitive 
ness is found to be much higher than when in opem 
circuit; in fact, at the moment of the emission of 
waves, one electrode only of the coherer is connected 
to the antenna and to one pole of the cell, the current 
of which is intended to traverse it, while the other 
electrode of the coherer is insulated. This is started 
by connecting the insulated electrode of the coherer 
to the ground and to the second pole of the battery 
after the waves have been emitted. If several coher 
ers be connected in shunt, one of the electrodes of each 
coherer being connected to the common antenna, | 
while the other is or is not connected to the remalh @ 
der of the circuit, the following facts are stated: L 
The coherers will preserve the same relative senst- 
tiveness, both in open and in closed circuits. 2 af 
order to ascertain the sensitiveness of several ; 
ciated coherers, an emission of waves such that 
coherer only is acted on, should be produced, all @& 
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coherers being in closed circuit. The operative co- 
herer is next put in open circuit by insulating one of 


its electrodes, when another emission of waves is 
caused’ to act on the coherer left in closed circuit. 
After putting this second coherer in open circuit, the 
game process is continued until all the coherers to be 
classified have been dealt with. Experiment goes to 
show that the sensitiveness of each coherer is the 
same when used both separately and in connection 
with neighboring coherers experimented on at the 
same time. As regards, in the second place, coherers 
connected in series, if all the coherers be decohered, 
the circuit (coherers-battery-galvanometer-coherers) 
will include as many breaks as coherers. In order to 
ascertain the sensitiveness of each of the coherers, 
waves are produced by establishing conductive bridges 
connecting the mercury vessels, the distribution of 
which may easily be imagined, when each of the co- 
herers taken apart is connected to the circuit (bat- 
tery-galvanometer), the degree of cohesion produced 
by the emission of waves being thus ascertained. The 
connection of an antenna with a coherer electrode will 
augment the sensitiveness of the latter. The point of 
contact between the antenna and a circuit, comprising 
several series-connected coherers, being varied, the 
sensitiveness of the coherer system is thus found to 
undergo material alterations. The results of this ex- 
perimental investigation are applied first to construct- 
ing an apparatus for recording the course of thunder 
storms; and, second, to designing sensitive instru- 
ments which may be utilized both in wireless telegra- 
phy and in Hertzian wave telegraphy with conductors. 

i 2 — 
FLEETS IN THE FAR EAST—AN ENGLISH REVIEW OF 
THE POSITION OF RUSSIA AND JAPAN. 
BY ARCHIBALD 8. HURD, OF LONDON, ENGLAND. 
(Concluded from page 171.) 

As the two powers are at present, Japan had the 
advantage at the opening of the war, and this has been 
greatly enhanced by her initial success. She possesses 
more ships, such as her six battleships and her eight 
armored cruisers, of first-class fighting power, while the 
value of one or two of the Russian battleships and 
armored cruisers is problematical. Moreover, the Jap- 
anese ships are well manned with officers and men of 
the highest intelligence and training, while Russia has 
hurried her ships out to the Far East inadequately 
manned, especialiy as to mechanical ratings, which are 
of supreme importance. This is the present situation. 

What will be the position six or eight months hence? 
Unless the present war is to be an unbroken succession 
of disasters, which is scarcely probable, Russia should 
at least hold her own on land, until the arrival of the 
five powerful battleships which are nearing completion 
in the Baltic yards. Her programme of shipbuilding of 
1898 included seven first-class battleships. At present 
only two of these ships have been completed and sent 
to the Pacific, the “Retvisan"” and the “Czarevitch,” 
together with several armored cruisers. The five other 
battleships are nearly ready for sea. It is officially’ 
announced that they will be finished this year (1904) 
and unless the early disasters have caused a change in 
the Russian plans, all these vessels are to be dis- 
patched at the earliest moment to strengthen the Far 
Eastern squadron. According to the official programme 
the following reinforcements will be sent from the 
Baltic to Port Arthur to join Admiral Alexieff’s icom- 
mand in the course of this year: 

Five battleships—‘“Imperator Alexander III.’’ “Boro- 
dino,” “Orel,” “Slava,” and “Kniaz Souvarow.” 

Two cruisers of the second c!ass—‘Jemtchug™ and 
“Izumrud,” of 3,200 tons displacement and 22% knots 
speed. ‘ 

Eleven torpedo boats. 

The five battleships are of a most powerful type, 
displacing 13,500 tons of water, well armored, and 
armed with the following weapons of the latest manu- 
facture: 

20 12-inch breechloaders., 

60 6-inch quickfirers. 

100 3-inch quickfirers. 

100 3 pounders. 

40 1 pounders. 

20 torpedo tubes. 

These fine ships are improvements upon the “Czare- 
vitch,” which was illustrated recently in the ScrentTiFic 
American. It must be confessed that these ships repre- 
reinforcements. Stated in the 
fewest possible words, their arrival at Port Arthur 
Will signify that if she can repair her damaged battle- 
ships Russia has won, on paper, at least, the game 
the has played so skillfully for the past eight years. 
The “Imperator Alexander III.” will be completed this 
Spring and the others during the year. It is officially 
@nounced that the three battleships and most of the 


Py fruisers injured at Port Arthur can be repaired; and 
the damages as detailed in Alexieff’s report are not 
“Meessarily irreparable. 


If Port Arthur and Vladivo- 
Stock can hold out and the fleets remain under their 
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But it may be asked what will be Japan’s position six 
or eight months hence. As she is to-day, so she will be 
then. Her shipbuilding programme, undertaken at the 
close of the war with China, has been completed, and 
she has commenced the construction of no more armor- 
ed ships. A project has been under discussion for two 
years, but financial difficuities have interposed to cause 
its postponement. Time can render this newest mem- 
ber of the concert of the powers no aid, and meantime 
Russia will be reaping the full advantage of the colossal 
naval expenditure on which she embarked in 1898. 

Should the Russian reinforcements succeed in reach- 
ing Port Arthur, she would have at least eleven and 
possibly thirteen battleships, and five armored cruisers 
to oppose the six battleships and eight armored cruis- 
ers of Japan, and against such odds, unless the Rus- 
sian personnel is hopelessly incapable, Japan could 
not fight with any hope of success. The Russian fleet 
will be far superior numerically at this date to the 
British Mediterranean squadron in armored ships, 
though not equal to it in fighting power. 

Other powers do not maintain their navies for the 
express purpose of guarding their interests in the Far 
East, and it is unlikely that any of them will make any 
considerable additions to their squadrons in the Pa- 
cific in the next few months. Great Britain, it is true, 
has sent out an additional battleship, the “Centurion,” 
but it is impossible that with the claims on her re- 
sources for the defense of the Mediterranean, the Eng- 
lish Channel, and the North Sea, she can strengthen 
her squadron in the Far East much more. There is 
also little likelihood that either the United States, Ger- 
many, or France will materially weaken their position 
at vital points nearer home to add to the squadrons 
they now maintain in Chinese waters. It may be taken 
for granted that six or eight months hence the naval 
representation of the other great powers will be much 
the same as to-day. The strength of the several 
fleets is set out below in summary, the British and 
Russian reinforcements being included: 


Great Ger- 
Russia, Britain. Japan. U.8. many. France. 

Battleships .... 13* 5 6 3 oe 1 
Cruisers— 

Armored ..... 5 2 8 2+ 1 2 

Protected.... 11f 8 16 4 6 5 
Torpedo craft... 40 13 97 oe 1 14 

* Three of these battleships are temporarily disabled. 

*These two ships are coast service monitors. 


t This is exclusive of the four cruisers sunk; but includes 
four that are temporarily disabled. 

These brief details indicate inadequately the rela- 
tive strength of the squadrons, but they serve to bring 
into relief the strong position which Russia will hold 
should she be able to maintain her position until her 
fleet has been reinforced. In St. Petersburg it is real- 
ized that while in Europe Russia must continue to be 
at considerable disadvantage, she can dominate Chinese 
waters with little fear of any other power interfering 
with her designs. Whatever the outcome of the present 
war, the eventual result of Russia’s action cannot be 
prevented by the Island Kingdom because it has not 
the requisite staying and financial power and natural 
resources which will enable it to continue indefinitely 
its opposition to Russian designs. 

It may be of interest to append a complete list of the 
fleets of the great powers in the Far East. 

GREAT BRITAIN. 


AS (Admiral Sir Gerard 
Noel) 
ADMGR. .. 208: (Rear Admiral the 
Hon. A.G.Curzon- \ Sister battleships of 12,950 
Howe) tons. 
Ocean. . ‘ 
Vengeance. ... ) 
Centurion....... Battleship, 10,500 tons. 
0 Armored cruiser, 12,000 tons. 
Leviathan...... Armored cruiser, 14,100 tons. 
Ampettstte. . . . First class cruiser, 11,000 tons. 
Argonaut... 
Blenheim.......First class cruiser, 9,000 tons. 
Eelipse...... Second class cruiser, 5,600 tons. 
, | ree 
Ere Second class cruiser, 3,600 tons. 
WES died devas Second class cruiser, 3,400 tons, 
Fearless. .. Third class cruiser, 1,580 tons. 
SP 
Algerine...... sion 1,050 tons. 
Esplegle...... 
Rinaldo...... 
Rosario 5 Phe oe Sloop, 980 tons. 
Vestal..... 
Mutine... 
Breen. » First clase gunboat, 710 tons. 
Britomart.. . 
Kinsha... . River steamer, 331 tons. 
SRREEED. .. = + } Second class gunboat, 180 tons, 
Teal... weal 
+ ee 
Snipe... . t Second class gunboat, 85 tons. 
Sandpiper River gunboat, 85 tons. 
coca” ys ! Second class gunboet, 150 tons. 


Six torpedo boat destroyers. 
UNITED STATES. 
..(Rear-Admiral R. D. Evans, commander-in- 
chief), battleship, 11,540 tons. 
Wisconsin...... (Rear-Admiral FP. H. Cooper, 
Northern Squadron), battleship, 
tons. 


Kentucky 


commanding 
11,565 








Oregon. ........ Battleship, 10,288 tons. 
oe nary =r % { Monitor, 4,005 tons, 
Albany....... 
New Orleans. . { Second class cruiser, 3,769 tons, 
Raleigh....... 
Cincinnati.... { Second class cruiser, 3,213 tons. 
Isla de Cuba... . Gunboat, 1,125 tons. 
phen gee LGunboat, 1,397 tona. 
Annapolis. .... 
Vicksburg.... ¢ 2unboat, 1,000 tons. 
Don Juan of 

Austria...... Gunboat, 1,130 tons, 
Villabos........ Funboat, 347 tons. 
Co POSEY € Gunboat, 250 tons. 
Ei a 0 4 5.8 Gunboat, 600 tons. 
pS  EPORV EOE Gunboat, 51 tons 
Samar......... Gunboat, 210 tons, 
POOR i ccc svcees Converted yacht, 607 tons. 
Rainbow........ (At Cavite, Rear Admiral Yates Stirling), 


distilling ship. 
In addition there are two colliers, the Justin and Pompey ; 
two tugs, the Piacalagua and Wompatuck, and the supply 
ships Zaffro and Nanshan. 


FRANCE. 
Redoubtable. ... : Battleship, old, 8,767 tons. 
Vauban........ Armored cruiser, old, 6,150 tons. 
Montcalm....... (Vice-Admiral Marechal), armored cruiser, 
9,516 tons. 


Chateaurenault. .First class cruiser, 8,018 tons. 
B aks «wep ae d class cruiser, 3,722 tons. 





WIR bs 3 6 6205 Second class cruiser, 3,985 tons. 

cux:---""-°* | armored gunboat, 1,640 tons, 

Surprise........ Gunboat, 627 tons. 

Vigilant ....,Gunboat, 128 tons. 

Decidee........ Gunboat, 646 tons. 

Argus...... ...Gunboat, 123 tons. 

Comete......... Gunboat, 473 tons. 

Caronade....... Gunboat, 140 tons. 

Bengali........ Dispateh vessel, 547 tons. 

Alouvette........ Dispatch vessel, 506 tons. 

GERMANY. 

Furst Bismarck. .(Rear-Admiral von Prittwitz), armored 
cruiser, 10,650 tona. 

MORIA osic'tevad {Rear-Admiral Graf Baudissin), second class 
cruiser, 6,100 tons. 

Bertha......... Second class cruiser, 6,100 tons. 

Thetis...... .. Third class cruiser, 2,645 tons, 

Grier. ...... Third class cruiser, 1,776 tons. 

ries -v eae : { Third class cruiser, 1,580 tons. 


ITALY. 


. Armored cruiser, 6,500 tons. 
.. Becond class cruiser, 2,730 tons, 


SCIENCE NOTES. 

A Russian naturalist has made a series of measure- 
ments, by a thermo-electric method, of the temperature 
of insects. A few of his results are noticed below. The 
temperature of the human body, it will be reniem- 
bered, is essentially the same in the tropics and in the 
polar zones. Insects at rest have a temperature ¢ssen- 
tially the same as that of the surrounding air in ordi- 
nary conditions of heat and of humidity. Under usual 
conditions the temperature of an insect rises with 
that of the surrounding air, only more slowly. When 
the air is very moist the insect’s temperature may rise 
more rapidly than that of the air. When the insect 
begins to move, its temperature rises and continues 
to rise until the motion ceases. This rise of tempera- 
ture continues till at about 38 deg. C. (102.2 deg. F.) 
a heat paralysis sets in. The paralysis is only tem- 
porary; it ceases as the temperature falls once more, 
Below —0.5 deg. C. (31 deg. F.) insects are perfectly 
without motion. The temperature must, in general, 
be raised to 12 deg. C. (53.6 deg. F.) before the wings 
are moved. For one species—Saturnia pyri—the high- 
est temperature compatible with life is 115 deg. F. 
This is about the temperature that is fatal to vegetable 
life. 

For some time past prussic acid has been considered 
to be the most deadly poison extant. Mr. Lascelles 
Scott, of Little Ilford, England, however, has now dis- 
covered a far more deadly poison—the substance scien- 
tifically known as di-methylarsine cyanide, or more 
familiarly as cyanide of cacodyl. Three grains of this 
substance diffused in a room fall of people would kill 
all present, so powerful is it. So deadly is this poison, 
that it is highly dangefous to handle it. It is a white 
powder melting at 33 deg. and boiling at 140 deg. 
When exposed to the air it emits a slight vapor, to in- 
hale which is death. Mr. Lascelles Scott has experi- 
enced the deadly nature of this poison, for while he 
was assisting Sir B. W. Richardson in the compilation 
of his work “On the Causes of the Coagulation of the 
Blood,” he tried its effect upon animals. One-millionth 
vart of cyanide of cacodyl in the atmosphere of an air- 
tight cage killed a dog almost instantaneously, and 
then its power was by no means exhausted, for a sec- 
ond, third, and fourth dog placed in the same cage, 
instantaneously died from the effect of that single tn- 
finitesimal dose. Although so little of the properties 
of this poison are known, it was first made many years 
ago. Cadet, the famous French chemist, by combining 
acetate of potassium with white arsenic, produced a 
fuming liquid which, although he did not know it, was 
oxide of cacody!. The German chemist Bunsen com- 
bined this with cyanogen, a radical of prussic acid, and 
made cyanide of cacodyl, the formula of which is 


AsMe,Cy. 


Vettor Pisani 
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ROTARY VALVE FOR SAWMILLS 
An improved form of rotary valve has recently been 
Randolph Gillette, of Little 
particularly adapted for use on 


invented by Mr Falls 
Minn. This valve is 
sawmills and embodies means for quickly shutting off 
the live and exhaust steam at the same time when de 


bringing the almost instantly to 


effectually 


sired, thus carriage 


a. stop, it from running 


preventing 


and 


ROTARY VALVE FOR SAWMILLS. 


away. Furthermore, the revoluble vaive plug is ar- 
ranged to prevent unequal expansion and contraction 
which would distort it and bind. In our 
ilustration we show one end of a steam cylinder with 
the rotary valve attached A similar valve 
with the exception of a slightly different arrangement 
of the ports, as shown in the lower left-hand sectional 
view, is attached to the opposite end of the steam cylin 
der. These common live 
steam pipe and are also controlled by a common lever 


As more clearly shown in the section views, the steam 


cause it to 


thereto 


valves are connected to a 


one at 


shaft 


is admitted to two ports in each valve casing 
each side of the cylinder 
passes through the center of the cylinder plug and on 
this, at each end of the cylinder, a hub is mounted 
To allow fer contraction expansion the cylinder 
plug is not directly these 
secured by pins to webs formed thereon 
passages 


revoluble plug \ 


and 
hubs, but is 
The cylinder 
which 


connected to 


plug opens at the ends into steam 
connect with the steam cylinder above. The exhaust 
port ip shown at the the casing, and may 
be connected with the steam cylinder through either of 


plug 


bottom of 


two ports oppositely disposed in the cylinder 
Similarly the live steam ports may be connected with 
the steam cylinder by into with 
them two ports lying between the exhaust ports in the 
cylinder plug. It will be observed that the valve may 
be turned to cut off the steam from the steam cylin 
der, at the same time opening the exhaust port; or, 
by further turning the valve in the same direction, or 
of the valve, both 


ports will be closed 


bringing register 


by reverse movement 
the inlet and exhaust 
If a workman finds that he cannot stop the 
operating the controlling 
drive it forward, 
if the carriage 
cause 


steam feed by 
lever backward, he 
and thus stop the feed, or, 
is moving backward, and he 
the lever to move forward, he can drive the 
same direction and 


may 
cannot 


lever backward in the 
stop the feed. 
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THE ADAM-BOUDIN GLOBULAR BOAT. 

Evidently the roller boat idea is hard to 
kill. The continental papers have been 
illustrating what is considered a new type 
of craft which goes by the name of the 
“Adam-Boudin  self-propeller The boat, 
from what we have been able to gather, con 
sists of two concentric spheres, the inner 
of which, containing a 24-horsepower motor, 
drives the outer sphere. Vanes are provid 
ed on the outer sphere, for the purpose, we 
presume, of securing some kind of a hold 
on the water. The motor has four speeds 
and @ reversing gear. The inventor has 
high hopes for his craft. He confidently 
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assures the representatives of the foreign press that 
he will be able to make 50 kilometers (31 miles) an 
hour with his boat. For our illustrations we are in- 

debted to the London Illustrated News. 

> +-o-—> -— 
How Baby Bats are Nursed, 

“Ever since the days of Pliny,” writes Mr. R. Ly- 
dekker in Knowledge, “it has 
mon knowledge that female 
habit of carrying their 
with them during their aerial 
time after birth With the 
peculiar species, the young bat 
to the under surface of its mother’s body, 


been a matter of com 
bats are in the 
helpless young about 
flights for some 
exception of one 
always clings 
where 


it obtains a secure hold among the dense coat 


of fur. The precise position in which the 
young bat supports itself when its parent is in 
flight does not appear to be recorded 

By the older observers it was generally con- 
sidered that bats commonly produced two young 
at a birth, as is testified by Pliny, who wrote 


that the female carried her twin offspring 


about with her Later observations, however 


led to the conclusion that this idea was errone 
rule one is produced 
The late Dr. G. E 
authority on bats 
of fruit-bat 


enlarged 


and that as a only 


at a birth 


ous 
Dobson 
time the 


greatest 


in his 
that in certain 


the nipples of the 


noticed species 


males were much 


during the breeding season; and from this cir 


cumstance he started an entirely novel idea 
which is expressed in the following sentences 
It is probable that where two young are born 
it a single birth, the male relieves the female 
of the 
might render flight difficult or impossible) 


at the same time performs the office of a nurse. 


charge of one (as the weight of two 


and 


It is well known that many species of bats have 


occasionally two young at a birth, but I have 
never found a mother with more than one 


clinging to her body rhe size of the pectoral 


teats in many male specimens (though in none 


yet observed by me so large as in this species 


and in another case referred to above) led me 
to think that 
the office of nurse are probably not 
Whether this suggestion is true of fruit 
for future observation to determine; 


that it 


instances of the male performing 
uncommon 
among bats.’ 
bats must be left 


but it is now practically certain will not hold 


good for the ordinary insectivorous bats; although, 


so far as I know, no case has hitherto been recorded 


where a female of any of the European species of 


bats has been actually seen carrying about her twin 
offspring The interest that would attach to a well 
authenticated instance of this nature may be com 


attention of the readers of Knowledge 
carrying 


mended to th 


if, however, instances of female bats more 
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than one baby offspring clinging to their bodies are 
unknown in Europe, they have recently been brought 
to light in America. And in these instances not only 
has the parent bat been seen loaded with the’ weight 
of twins, but actually with that of a quartette.” 
— 2>-e-s  ——___-- 

VALVE FOR CONTROL OF HYDRAULIC ELEVATORS. 

\ patent has recently been granted to Mr. Joseph 
Utrilla, of 205 Street, Jersey City, N. J., for 
form of valve particularly adapted for 
controlling the motive agent for hydraulic 
or similar elevators. The valve is very simply con- 
structed and may be readily and quickly operated. A 
perspective view of the valve in section and the gear- 


Second 
an improved 


use in 





VALVE FOR HYDRAULIC ELEVATORS, 


is operated is shown herewith, also a 
transverse through the center of the 
By comparing these two views the simple con- 
struction will be readily understood. The valve proper 
consists of a drum with a large opening at the bottom, 
Passing trans- 
through the drum is a tubular port of oval 
cross section, which is designed to communicate with 
and outlet ports in walls of the valve 
casing. The valve proper rests upon a wear ring in 
the bottom of the casing, and extending upward from 
the valve through a stuffing box on the top wall of the 


ing by which it 


section taken 


valve 


and a smaller opening at one side 


versely 


inlet the side 


casing is a valve stem having a segmental bevel 
pinion on its end engaging with a segmental bevel 


gear on a shaft supported in bearings attached to the 
Mounted on this shaft is°a cable wheel 
by which the valve is operated. A counter-weight is 
attached to the cabie wheel for automatically moving 
the valve to closed position upon releasing the cable 
pressure. In when the valve lies in such 
position as to bring the tubular port in line with the 
pressure is admitted to 
moving the valve 
through an the tubular port is 
thrown out of register with the ports in the side walls 
of the valve casing, as shown in the transverse-section 
view, and the pressure is thus cut off and the elevator 


valve casing 


operation, 


casing, 
upward. By 


ports in the valve 


move the elevator 


angle of 45 degrees 


To cause downward movement of the elevator 
the valve is further angle of 45 
bringing the port in the side wall of the 
valve drum into communication with the outlet port 
of the thus permitting the water or 
other motive agent to pass back through the outlet 
port, and thence through the ports in the side wall 
and the bettom of the valve drum and out through the 
port in the bottom of the valve casing. It will be 
noted that the whole movement of the valve is in the 
therefore, it may be 
directions. 


stopped 
turned through a 
degrees, 


valve casing, 


degrees; 
in both 


space of 90 
quickly operated 
-+e oe 

The “blue ground” in which diamonds are 
found at the De Beers and Kimberley mines 
is called by Dr. Stelzner a “breccia.” Most 
of the angular-edged or rounded fragments 
of this breccia are composed of a green 
black or blue-black serpentine-like mass. 
Fragments of rock which are found in Karoo 
formation—such as sandstone, shale, and 
are to be found in the “blue 
ground.” There are also other rocks, in the 
shape of bowlders, which are not known if 
the Karoo formation, and which doubtless 
come from a greater depth, possibly from 
the rocks upon which the Karoo beds lie 
The mass of the “blue ground” consists of 
olivine, more or less changed by oxidation, 
with the following minerals: Chromie 
diallage, bronzite, pyrope containing chrom 
ium, flesh-colored zircons (locally called 
Dutch bort), cyanite, biotite, .chromite = 
titanium, magnetic iron, and, finally, small § 
crystals of perofskite—The Engineering “— 
Record. 
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THE LARGEST PHOTOGRAPH IN THE WORLD. 
BY OUR BERLIN CORRESPONPENT 

At the recent Dresden Exhibition of German Civic 
Life, the Neue Photographische Ges. Berlin Steglitz 
exhibited a photograph which is said to be the largest 
ever taken. This gigantic picture measures 12 meters 
by 1'4 meters (39 feet 8 inches by 4 feet 11 inches). 
Another copy of the photograph will be exhibited at 
the World’s Fair by the Rotograph Company, of New 
York 

The photograph represents the Bay of Naples, and 
was taken from Castel San Marino, the highest point 
behind Naples, from which the eye commands the 


The Photograph During Development. 
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whole city and bay as far as Mount Vesuvius and 
Capri. In order to secure as extensive a panorama as 
possible, six different views on as many plates, meas- 
uring 21 x 27 centimeters (8.1 inches x 10.5 inches) 
were first taken. From these six plates, which were 
designed with a view to being connected to one an- 
other in a continuous series, six enlargements, 144 x 
2 meters (4 feet 11 inches by 6 feet 7 inches) in size 
were prepared by means of an apparatus with a lens 
32 centimeters (1 foot) in diameter. The enlarge- 
ments were made directly on silver bromide paper. 
The inherent difficulty of connecting the single plates 
So as to avoid any break was overcome so successfully 


Unreeling the Print into the Clearing Bath. 
MAKING THE LARGEST PHOTOGRAPH IN TER WORLD, 





that it is practically impossible to detect the boundary 
line of any two plates. According to their character, 
the six negatives were exposed for unequal periods, 
varying between 14 and 1% hours. 

In order to develop the picture, a huge wheel was 
made of specially prepared wood, The wheel was 4 me- 
ters (13.12 feet) in, @jameter and 1.75 meters (5.5 
feet) in breadth, the periphery thus being 12% meters 
(41 feet), and containing 90 slats intended for re- 
ceiving the photographic paper. There were further 
used three large tanks about 70% cubic feet in capacity, 
intended respectively for the developing, clearing, and 
fixing solutions, acetic acid and sodium hydroxide 
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194 
solutions shifted about on five 
tron wheels moving along rails 16 meters (52.48 feet) 
in length. A gigantic water tank, 15 meters (49.2 feet) 
in length, 2 meters (6.56 feet) in breadth, and “, meter 
(2.46 feet) in height, having a total capacity as high as 
476.68 cubic feet, was further used 

On account of the large developing wheel employed, 


Each tank could be 


the paper was developed by night in the open air. Be 
fore developing the picture, the exposed paper, fitted 
with a protecting cover, was laid over the slats of 
the wheel. The whee! was then set rotating. As it 
turned, it dipped the lower part of the paper into the 
developing liquid. The light portions were especially 
with energetic de- 
Portions whose development was too rapid 


treated with sponges impregnated 
velopers. 
were checked by means of iced acetic acid solutions. 
An iron oxalate developer was used. 

After first interrupting the developing process by 
projecting iced acetic acid on the photograph by means 
of a hand pump, the paper was conveyed into an acetic 
acid bath, where the clearing process was completed 
after twenty minutes’ time. The picture, after an in- 
tense rinsing, was transferred iuto the fixing bath, 
where it remained three-quarters of an hour. After 
another rinsing the photograph was thence conveyed 
into the large washing tank above mentioned, where it 
remained for about eight hours, while a continuous 
supply and withdrawal of water took place. The total 
consumption of water used in washing the print was 
about 10,593 cubic feet. 

After the water was drawn off, the picture was 
stretched out on wooden bars attached to the upper 
edge of the tank, where it remained for about ten 
hours before it was completely dried. 
> +o +a _ 

SAMUEL PIERPONT LANGLEY. 

It is safe to say that no just estimate of the very 
eminent and useful pioneers of the physical sciences 
for the past several decades would fail to include Sam- 
uel Pierpont Langley 

Born in Roxbury, Mass., August 22, 1834, Mr. Lang- 
ley was graduated from the Boston High School in 
1851, thereafter took up the study of civil engineer- 
ing and architecture, and subsequentiy practiced these 
professions, furnishing an instance of a certain tend- 
ency among men of attainment to believe in and utilize 
@ minor talent in the beginning as the working field 
for a career. But his interest in astronomy was in- 
nate, and the time saved from the demands of engi- 
neering and architecture went to the study of that 
science. Parts of the years 1864 and 1865 he spent in 
European travel, visiting foreign observatories and 
learned institutions, to return bent upon devoting his 
life to scientific pursuits. The practice o 
had imbued him with a keen esthetic sense and pow- 
erful constructive imagination. No one better enjoys 
the beautiful solution of a problem. 
of proportion, but more especially the faculty of cre- 
ative imagination, modern astronomy and physics both 
demand as the working basis for success 

In 1865 he became an assistant at the Harvard Col- 
lege Observatory, and the following year was appoint- 
ed Assistant Professor of Mathematics in the United 
States Naval Academy at Annapolis. Within the same 
year he became the director of the new Allegheny 
Observatory at Pittsburg. 

It was here that he found opportunity for one of 
the few directly utilitarian services ever rendered by 
astronomy—the establishment in connection with the 
Pennsylvania Railroad Company's telegraphs, of the 
now familiar system of the standard time service by 
telegraphic signais. At that time (1868) the use of 
local times was universal in this country, even by the 
railways, and confusion or accident was frequent and 
inevitable. By these signals this confusion was stopped 
over the whole area from the Atlantic seaboard to the 
Great Lakes. The system was at once widely imitated. 

Mr. Langley’s interest in pure astronomy was now 
rapidly developing into a greater interest in astro- 
physics, and he began the well-known series of re- 
searches upon the sun and the physics of the solar 
radiation with which his name has been most inti- 
mately associated. In 1869, in 1870, and in 1878 he 
had charge of government eclipse expeditions, of which 
the latter, to Pike's Peak, resulted in determining a 
hitherto unsuspected extent of the corona. His work 
upon sun spots, extending over this period, is too well 
known to need mention here, except to call attention 
to the remarkable accuracy of observation, as well as 
the skill of draftsmanship, which renders his drawings 
of sunspot phenomena made before the days of solar 
photography, perhaps the final statement of what the 
eye can see of the surface of the sun. 

About 1875 he began to devote much attention to the 
heat spectra of the sun and other hot bodies, and as an 
aid to that research he in 1880 devised the bolometer, 
probably the most useful and delicate instrument for 
(he measurement of radiation. 

To this period, and as part of the genera! research 
upon the sun’s physical relation to the earth, belong 
the important preliminary papers on the energy spec- 


architecture 


This fine sense 
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trum of the sun, the transmission of the earth’s at- 


mosphere, on the Solar Constant, the behavior of 
prisms toward radiations of lone wave-length from 
bodies at low temperatures, the energy-spectra of 


heated terrestrial objects, and the energy spectrum of 
the moon. The moon's heat had hitherto been barely 
recognized by the thermopile, but with the bolometer 
Mr. Langley was able to analyze minutely the details 
of its spectrum. 

During these researches at Allegheny he had become 
convinced that there was a great, and then unsuspect- 
ed, selective absorption of the sun's energy both in the 
sun's and the earth’s atmosphere. Again successful in 
obtaining the aid of the government, he organized in 
1881 an expedition to the top of Mount Whitney, in 
California, the abrupt heights of that lofty peak per- 
mitting observations to be made from two stations 
geographically close together, but separated by more 
than two miles of altitude. The result of the observa- 
tions made became the basis for an entire change in 
the hitherto accepted value of the Solar Constant, as 
determined by Pouillet’s methods, and the reversal of 
the old belief that the atmospheric absorption was 
greatest in the red end of the spectrum 

Mr. Langley was now fairly embarked upon a monu- 
mental task, not yet fully completed, requiring unusual 
niceties of observation and deduction. This was the 
exploration and mapping of the great unknown region 
of the solar spectrum lying beyond the visible red 
light, and in which region fall the wave-lengths of the 
far greater part of the heat-energy lavished upon the 
solar system. To the study of the visible spectrum the 
science of chemistry is under a vast debt, and upon it 
is largely founded all modern knowledge of stellar sys- 
tems other than our own. Photography had revealed 
the invisible region beyond the violet, but wave-lengths 
of only one-tenth the range he had by 1885 demon 
strated to exist were under study by these means. 

In 1887, at the beginning of this research, Mr. Lang- 
ley became secretary of the Smithsonian Institution, 
which officially represents the interests of the United 
States in pure science. 

It is here that Mr. Langley has. most conspicuously 
shown the characteristics which had early marked him 
for an eminent career. Without an executive intelli- 
gence of a high order, the workings of the institution 
must have suffered a decline from the high plane of 
usefulness inaugurated for it by Prof. Joseph Henry, 
and carried on by Prof. S. F. Baird, whose administra- 
tion had preceded Mr. Langley’s. The institution has 
expanded in all of its activities under his charge, and 
his fitness to control a complex system of subordinate 
bureaus and men has been salient. As the head of the 
institution, his ability to present to Congress the needs 
of the sciences in this country has been of great service, 
and it is due largely to his efforts that the institution 
also administers private appropriations for scientific 
purposes, and has attracted large bequests to be de- 
voted to similar ends. 

These duties have necessarily occupied much of his 
time, but he has continued to give his personal direc- 
tion to the Astrophysical Observatory, which has been 
most steadily engaged in the investigation of the 
infra-red Here also carried out a 
series of comparisons (with the of the 
heat-energy emitted by various natural and artificial 
sources of light, with that of fire-flles and glow-worms, 
to demonstrate their relative efficiencies. It was here 
that, in 1892, the instrumental equipment was brought 
to include the automatic mechanism whereby the rela- 
tive movement of the bolometer in the spectrum, and 
of a photographic plate past the beam of light re- 
flected from the mirror of the galvanometer, were very 
accurately related, so that the infra-red spectrum could 
be quickly explored, and a photographic image of its 
energy-curve recorded. Much valuable minor research 
in optical physics, as well as in instrumental design, 
has been here accomplished. Mr. Langley directed a very 
completely equipped expedition from this observatory 
to Wadesboro, N. C., for the observation of the eclipse 
of 1900, which resulted in an interesting determination 
of a value for the radiation from the corona, and some 
very remarkable photographic observations. 

After Mr. Langley became the head of the Smith- 
sonian Institution, he was enabled to begin that series 
of efforts to solve one of the greatest of human prob- 


spectrum. were 


bolometer ) 


lems—that of mechanical flight—which has lately 
attracted such widespread popular interest in this 
country. His interest in flight dates from boyhood, 


and it has long been his belief that the true course 
for the solution of this problem ‘lies initially in the 
result of a research into the conditions surrounding 
the behavior of heavy bodies in motion through the air, 
rather than in immediate experimental attempts at 
flight. It has been his aim then, in inaugurating any 
work whatever in this direction, to establish, first of 
all, with such accuracy as the resources of refined 
physical measurement and diligent experiment could 
produce, the conditions which would surround the final 
mechanical solution. He took up the subject seriously 
in 1889, and in 1891 published his “Experiments in 
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Aerodynamics”* and later, after unceasing expert- 
ment he was enabled to print the larger theory in a 
paper entitled “The Internal Work of the Wind.”+ This 
preliminary work satisfied him of the possibilities of 
mechanical flight, and under the great discouragements 
of what will perhaps ultimately be recognized as the 
most difficult branch of mechanical engineering, he 
commenced and for several years carried on the actual 
construction of experimental flying machines based 
upon the principles which had been developed in his 
private workshop at the Institution. In 1896, for the 
first time in history, a mechanical structure, free of 
any attachment to the ground and wholly without any 
supporting power but its own engines, made several 
flights of over one-half mile each Mr. Langley had 
at this point reached the original aim of his researches 
that of demonstrating, as a question 
of mechanical first, the conditions for, 
and second, the possibility of accomplishing, mechanical 
flight. It was only later, the necessities of the military 
branch of the government indicating the need of a 
demonstration of the practical possibilities of flight, 
that Mr. Langley determined to go on with those ex- 
periments, which are so well known to the newspaper- 
reading public, and which have so far brought only 
negative results. It may be said in passing that it re- 
quires moral courage of a high order for a man already 
secure in popular estimation as a savant to attempt to 
build a flying machine, since the effort is sure of 
ridicule by a large section of the unthinking public, 
which sees no merit save in absolute success. 

It is difficult to speak of Mr. Langley apart from 
his work. The two are inseparable. Yet the esthetic 
mentioned as one of his chief characteristics 
finds outlet in a very wide reading, by no means con- 
fined to scientific literature. Added to his capacity 
to recuperate from the cares of his work by travel, 
which is perhaps his chief amusement, Mr. Lang- 
ley is a member of the Metropolitan and Cosmos 
clubs in Washington, of the Metropolitan and Century 
clubs in New York, and of the St. Botolph Club in 
Boston, and may frequently be found at one or the 
other of their houses, or enjoying the game of golf 
at some country club. 

Foreign institutions and bodies have 
showered upon him degrees and honors. He has re- 
ceived the degrees, D.C.L., of Oxford; D.Sc., of Cam- 
bridge; is a foreign member of the Royal Society of 
Great Britain, correspondent of the Academy of Sci- 
ences, Institute of France, and Fellow of the Royal As- 
tronomical Society, and Member of the Royal Institu- 
tion; he has been awarded the Janssen medal by the 
Institute of France, and the medal of the Scientific 
Society of France, and the Rumford medal by the 
Royal Society of London; while at home the univer- 
sities of Harvard, Princeton, Michigan, and Wisconsin 
have given him the degree of LL.D. He was presi- 
dent of the American Association for the Advancement 
of Science (1887), and has been awarded the Henry 
Draper medal and the Rumford medal by the National 
Academy of Sciences of the United States, of which 
body he is a member. 

Mr. Langley’s published writings include over one 
hundred titles. It is not the least of his important 
qualifications as an investigator, that he writes with 
conspicuous clearness and in an English style which 


in this direction 
engineering, 
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scientific 


enlivens the driest statement. 
—>_—- 
A 63-Mile Fence, 

According to the Kansas City Journal, one of the 
longest fences in the Northwest is being constructed, 
running entirely around the Lower Brule Indian Res- 
ervation, on the Missouri River, in the central portion 
of South Dakota. This remarkable fence will be sixty- 
three miles in length. It is composed of four wires 
placed on posts set a rod apart, cedar and ash posts 
alternating. In its construction 250 miles of wire will 
be used, or 76,000 pounds. To erect the fence required 
an aggregate of 19.000 posts. In this long fence there 
will be only three gateways, which will be guarded 
when the fence is completed. 

The fence is being constructed by the Indians them- 
selves under the direction of the agency authorities, 
the Indians receiving $2.50 per day for man and team 
and $1.25 per day for men. It is understood that next 
spring the government will issue stock cattle to the 
Indians, to be grazed inside this huge inclosure, the 
purpose of the government being to encourage the In- 
dians in stock-raising so that they can ultimately sup- 
port themselves. 


ee oe 

Andrew H. Bergstrom, of a firm of contractors at St. 
Louis, has agreed with the Swedish World’s Fair com- 
mission, to put together their national pavilion free 
of all cost. The building was erected at Stockholm 
and has been shipped to St. Louis in sections. Mr. 
Bergstrom estimates that it will require the services 
of 150 men three days to put the building together. 








* Smithsonian Pablication No, 801. 
+ Smithsonian Publication No. 884. 
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Correspondence, 





Our Yoangest Old Subscriber. 
To the Editor of the Scienrivic AMERICAN: 

I notice under the head of “Correspondence” in this 
week’s issue of the Scientivic AMERICAN that A. C. L. 
takes great credit to himself for having been a reader 
of the Screntiric AMERICAN from the time when he 
was seven years old to the present, when he is thirty- 
five. The writer of this has been a reader of your 
paper under the same conditions mentioned in A. C. 
L.’s article from the time he was six years to the 
present, when he is forty-three. J. R. F. 

Dayton, Ohio, February 20, 1904. 
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Artificial Cooling and a New System of Heating, 
To the Editor of the Screntiric AMERICAN: 

The subject of artificial cooling is one of those that 
each summer arises anew and figures among the few 
that are felt as an incongruity in our age of high tech- 
nical advancement. That an electric desk or ceiling 
fan does not only not cool the atmosphere of an inte- 
rior, but helps to heat it through its rapid motion, is 
well enough known, but strong artificial draft con- 
tinuously interchanges the hot air, immediately sur- 
rounding the human body, for cooler air and accele- 
rates the evaporation taking place, especially on sur- 
faces, thus creating the sensation of cooling with which 
we satisfy ourselves. d 

Why are interiors not cooled effectively and in the 
same way as in heating? Cold, in the shape of ice, 
is a market article, very common and very cheap, and 
which is brought daily to everybody’s house. A hun- 
dred pounds of it cost 20 cents, and with that amount 
57,000 cubic feet of air can be cooled from 90 deg. F. 
down to 70 deg. Such an expense apparently would be 
no hindrance to the practical introduction and general 
use of ice for cooling restaurants, residences, or any 
other interiors. But what has prevented up to the 
present time the utilization of ice for that purpose is 
the lack of the proper means for transferring the cold 
from the ice to the air. Experiments on a large scale 


conducted during last summer in cooling a store at 
553 River Street, Paterson, N. J., have enabled the 
writer to convince himself and others of the perfect 


feasibility of the plan to cool any premises by the use 
of ice. An apparatus of extreme compactness, consist- 
ing of one or more segments, each of which represents 
an actual cooling (radiating) surface of 275 square 
feet with but 6 cubic feet of space-displacement, cools 
the air driven therethrough by a blower, before deliv- 
ering it to the locality to be cooled; where cold spring 
water is at disposal this will be sufficient to assure 
satisfactory results. 

Any premises provided with such a cooling plant 
may with advantage be heated in winter by the very 
same means, i. e., the same apparatus and the same 
ducts, adding only a simple hot water heater and 
omitting the use of a fan. Such a system of heating 
would then coincide in principle with the well known 
hot air furnace heating, however, without the latter's 
drawbacks of possibly overheating the air or deter- 
jorating it in consequence of a leak in the furnace. 
Paterson, N. J. G. Eprrecut. 








The Sportsmen’s Show. 

The annual New York Sportsmen’s Show opened in 
Madison Square Garden on the evening of February 
19, and will be kept open till 11 P. M. on that of March 
5. The great attraction this year is a large rectangu- 
lar tank in the center of the garden, moored to the 
sides of which are the launches and automobile boats 
of the various exhibitors. No less than five high- 
Speed launches or automobile boats are exhibited, be- 
sides an equal number of small launches. Numerous 
launch motors are also on view. Exhibits of various 
birds and animals are located on the ground floor, be- 
sides a most interesting exhibit of salmon and trout 
eggs and fry. On the arena platform is a tank of 
water over which the fly-casting contests are held, 
while the exhibits of several sporting goods firms are 
also displayed there in rustic booths. The concert 
hall contains an exhibit of motor bicycles, one of which, 
With its motor cut in half longitudinally, is shown 
Operated by an electric motor. An operating sectional 
model of a two-cycle launch motor is also shown in 
the main hall. 


> 





The armor manufacturers of the United States, in 
accordance with promise, have added to their facili- 
ties, and deliveries amounting to 11,493 tons have 
been made—a marked increase over any previous year. 
We learn from the Iron Age that armor plates are 
now tested with capped projectiles. The acceptance 
tests for armor-piercing projectiles have been made 
More rigorous, it being now reauired that they shall, 
&t a prescribed velocity, perforate unbroken a plate 
of hard-faced armor equal in thickness to the diameter 
a the projectile, and then be in a condition for burst- 
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THE HEAVENS IN MARCH. 
BY HENRY NORRIS RUSSELL, PA.D. 

With the departure westward of the bright winter 
constellations, the skies are becoming duller, especial- 
ly as there are no conspicuous planets now visible in 
the evening; but the western half of the visible heav- 
ens is still very fine. 

At 9 o’clock in the evening in the middle of March, 
Orion is still in sight, fairly well up in the southeast. 
The line of his belt is nearly horizontal, and points 
to Aldebaran on the right and Sirius on the left. The 
Milky Way, strong with bright groups of stars, lies 
above these constellations. 

Starting almost below the Pole-star, we come first 
to the zigzag line of Cassiopeia. Next is Perseus, 
whose configuration is familiar to many who watched 
the fading of the new star of 1901. Auriga, with the 
brilliant Capella, follows, and then comes Gemini, 
whose two brightest stars, Castor and Pollux, lie con- 
siderably above the galaxy. 

The still brighter star farther south is Procyon, in 
Canis Minor. South of this is a vacant region, be- 
yond which appear some stars of Argo—a fine constel- 
lation, which can only be seen to advantage in the 
southern hemisphere. 

The contrast is great when we turn to the eastern 
sky. The Dipper in Ursa Major and the Sickle in Leo 
are the only conspicuous groups near the meridian. 
Below the latter lies Hydra, a long irregular line of 
stars extending from a small group east of Procyon 
clear to the southeastern horizon. The small quad- 
rangle of brightish stars low in the southeast is Cor- 
vus, which certainly bears no resemblance to the 
Raven it is supposed to represent, while Hydra is a 
pretty fair serpent. 

Above this, and south and east of Leo, is Virgo, with 
one bright star, Spica, and a wide curve of five pretty 
bright ones between the latter and Leo. Farther 
north is Bootes, with the brilliant Arcturus, and sev- 
eral second and third magnitude stars. Draco, which 
is on the right of the pole, and Ursa Minor, inclosed 
in its coils, are the only other notable constellations 
in sight. 

THE PLANETS. 

Mercury is evening star until the 26th, when he 
passes through superior conjunction—behind the sun 
—and becomes a morning star. He is invisible to the 
naked eye throughout the month, as he is very near 
the sun, and also south of him for most of the time. 

Venus is morning star in Capricornus, Aquarius 
and Pisces. She is much less conspicuous than at the 
first of the year, being farther south and less than 
half as bright. However, she is still easily visible be- 
fore sunrise, as she rises at about 5 A. M. in the mid- 
dle of the month. 

Mars is evening star in Pisces, and can still be seen 
after sunset rather to the south of west, as he sets 
more than an hour later than the sun. His brightness 
is greater than that of the Pole star, and he is much 
the most conspicuous object in that part of the sky, 
next to Jupiter, which in the early part of the month 
is a few degrees below him. 

Jupiter is also in Pisces, and is evening star until 
the 27th, when he is in conjunction with the sun, and 
becomes a morning star, just as Mercury does a few 
hours earlier. The two planets are in conjunction 
about the same time, but they are so near the sun that 
they are quite invisible. 

Saturn is morning star in Capricornus, and is once 
more fairly visible. At the end of the month he rises 
about two hours before the sun. 

On the night of the 7th he is in conjunction with 
Venus, which is one-third of a degree to the north of 
him. The pair of planets should be easily visible in 
the southeast before sunrise. 

Uranus is in Sagittarius, and is in quadrature with 
the sun on the 20th, coming to the meridian at 6 
A. M. 

Neptune is evening star in Gemini. He is also in 
quadrature, on the 23d, but, being east of the sun, is 
due south at 6 P. M. 

THE MOON. 

Full moon occurs at 10 P. M. on the ist, last quarter 
at 8 P. M. on the 8th, new moon at 1 A. M. on the 
17th, first quarter at 4 P. M. on the 24th, and full 
moon again at 8 A, M. on the 3ist. The moon is near- 
est the earth on the Ist and 29th, and farthest away 
on the 14th. She is in conjunction with Uranus on 
the 9th, Saturn on the 13th, Venus on the 14th, Mer- 
cury on the 16th, Jupiter on the 17th, Mars on the 
18th, and Neptune on the 24th. 

At 8 P. M. on the 20th the sun crosses the celestial 
equator, and enters the sign of Aries, and in the phrase 
of the almanacs, “Spring begins.” 

On what is for us the night of March 16, but in 
Asia daytime on the 17th, there is an annular eclipse 
of the sun. It is of course invisible in America, but 
is an important eclipse in Madagascar, India, China, 
the Philippines, and the Malay Archipelago. The track 
of central eclipse passes just north of Madagascar, 
touches the north end of Sumatra, crosses part of 
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Siam, and the extreme northern end of the Philippine 
group. 

The excess of the sun’s apparent diameter over the 
moon’s is unusually great, so that the annular phase 
of the eclipse lasts at maximum for more than. eight 
minutes. An eclipse of the sun is frequently accom- 
panied by one of the moon, a fortnight earlier or later, 
but this is not the case now, for at the previous full 
moon the moon passes just south of the edge of the 
earth's shadow, and at the subsequent one just north of 
it. At the time of the present solar eclipse, however, 
the moon is almost exactly between the earth and sun, 
so that her shadow falls on the earth's equatorial re- 
gions. If she was farther north, so that her shadow fell 
in the Arctic regions, she would be farther south at the 
ensuing full moon, and would enter the earth's shadow 
and be eclipsed (partially at least). In general, we 
may expect that a solar eclipse which is central in 
the equatorial regions will not be accompanied by 
a lunar eclipse, while if one is visible near one of 
the poles, there will be a lunar eclipse at the pre- 
ceding or following full moon (which one depends 
on whether the moon is moving north or south at the 
time). 

An exceptionally good chance of observing an occult- 
ation of a star by the moon is afforded on the evening 
of March 22, when the bright star Aldebaran is oc- 
culted. As seen from Washington, the star disappears 
behind the moon's dark limb at 8 o'clock, and reappears 
on the other side at six minutes past 9. The exact 
times of the immersion and emersion will be different 
at each place of observation. 

As the moon is in her first quarter, her dark limb 
will be sufficiently illuminated by the “earth-shine” to 


. make it visible, and one will have fair warning of the 


star’s disappearance. The disappearance of such a 
bright star can be observed even with the naked eye, 
but a field-glass is a valuable aid, and a telescope stii) 
better. The reappearance is much harder to observe, 
for unless one knows just where the star will re 
appear, it is hard to pick it up when it first comes out. 

The most striking feature of the star’s disappear- 
ance is its absolute suddenness, It vanishes instantly. 
As is well known, this is the strongest proof that the 
moon has practically ao atmosphere, for the refrac- 
tion of an atmosphere would delay the star's disap- 
pearance, and make it gradual. Such gradual dis- 
appearances of a star’s light have been observed, but 
many cases have later been explained by the discovery 
that the occulted star was double. 

Cambridge University, England. 





The British International Cup Hace for 
Motor Boats, 
The Automobile Club of Great Britain and Ireland 


has extended the time for receiving entries for the 
international cup race to June 30, 1904, and the Auto- 
mobile Club of America will receive entries up to 
June 1. If the entries are so numerous as to make it 
necessary to hold eliminating trials, in order to de- 
termine which three boats shall represent America, 
these trials will be held shortly after the latter date. 
The race will take place in the Solent on July 30. 

This race is to be held annually for a trophy pre- 
sented by Mr. Alfred Harmsworth. Not more tha 
three competing boats can represent each country, 
and each competing boat must be constructed wholly, 
in every particular, in the country which it represents, 
The boat must not be longer than 40 feet over all, 
but there is no restriction as to the number, siz. 
or horse power of its motors. These must be sufficient- 
ly powerful to drive the boat astern at four knots 
an hour in still water, and to drive it over the entire 
course at an average speed of at least 12 knots. The 
course must be in sheltered waters of the country 
holding the cup, and it must be from 6 to 12 nautical 
miles in length. 

In addition to the two Napier boats entered in the 
English eliminating trials, J. E. Hutton, Ltd, has 
entered three 40-foot racers fitted with six-cylinder 
motors having a bore and stroke of 6.889 and 6,299 
inches respectively and said to develop 170 brake horse 
power at 1,200 revolutions per minute. The total 
weight of the motor is 1,500 pounds. The Messrs. 
Thornycroft and Lord Howard de Walden, have also 
entered boats in these trials. 

France will also be represented by a strong team. 
Among the entries already made in that country are 
A. Clement’s and Pitre & Co.’s gasoline boats, and a 
Gardner-Serpollet steam launch. It is hoped that Ger- 
many and America wil! also be well represented. 

ep —enmmnmee 

The estimated capacity of the new blast furnace 
plants to be started in the United States in 1904 is 
about 2,000,000 tons, and of this quantity it is com- 
pute that 905,000 tons will be for sale in the gen- 
eral market, which may mean increased competition 
in Europe. A further increase of capacity, equaling 
2,425,000 tons, is credited to the year 1904, of which 
405,000 tons will be thrown on the general. market, 
so that a total of 1,310,000 tons is likely to be thus 


dealt with. 
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THE MODERN TORPEDO. 


Commenting during the late Spanish war upon 
the efficiency of the torpedo, we said Although 
torpedo warfare has not as yet achieved results at 
all proportionate to the amount of thought and skill 
that have been devoted to it, the failure has probably 
been due more to a iack of opportunity or of efficient 


handling than to any deficiency in the 
torpedo itself The startling events 
that marked the opening of the Russo 
Japan war have established the truth of 
that statement, for in the hands of an 
alert, intelligent, and daring people 
this deadly weapon, in the first half 
hour of hostilities, sank two of the fin 
est battleships and one of the best cruis 
ers of the Russian navy, and incidental 
ly struck a blow at the naval prestige 
of Russia from which that country will 
take many years to recover. At the 
same time, the Port Arthur torpedo at 
tack must be judged at its true value 
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and, therefore, we must not lose sight 
of the fact that information is finding 
its way to the public ear which makes 
it pretty evident that the Russian ships 
were not Icoking for, and were totally 





unprepared to receive, a torpedo attack. 
If this is the case, what has been proved 
is that if the torpedo boat can get un 
molested within easy range, the torpedo 
is fairly sure of its mark—and this we 
all knew well enough before the war 
began. 

The Whitehead torpedo is undergoing 
constant development, the latest im 
provenient being the introduction of the 
gyroscope for the purpose of keeping 
the torpedo more accurately upon its 
true course The latest patterns in 
clude this device and are generally of 
larger diameter and greater length than 


the earlier types We show illustra Copyright by Frank H. Child. 
tions of a Schwartzkopff torpedo, which TORPEDO PRACTICE AT NEWPORT, BR. I.LAUNCHING A WHITEHEAD TOR- 
PEDO FROM THE TORPEDO-BOAT 


ia the type used in the Russian navy 
It is merely a modification of the White 
head and operates upon the same prin 
ciples. In a later issue we shall illustrate the latest 
type of Whitehead as used in the Japanese navy, and 
iiiustrate in detail the operation of the Obrey gyro 
scope 

The torpedo here shown consists of a cigar-shaped 
body of phosphor-bronze or steel, divided into six sep 
arate compartments as follows 1, the magazine; 2 
the secret chamber }, the reservoir 4, the engine 
compartment: 5. the buoyancy compartment; 6, the 
bevel-gear chamber 
\ The magazine contains the explosive charge, which 
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the rotation of the little pro- 
leaves the firing pin 
to strike the detonating primer the moment the 
torpedo meets an obstruction. 


pedo strikes the water, 


of this most ingenious piece of mechanism. 
pendulum, and springs perform the important work ot 











regulating the horizontal rudders which keep the tor- 


The front wall of the secret chamber carries a piston, 
the direction of the axis of the 


three coiled springs, as shown in the longitudinal sec- 
Ata certain predetermined depth, according to the 
tension on the springs, the springs and water pressure 
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part of its run is made on a wave line which 
crosses and recrosses the desired and ultimate level of 
immersion, the piston and the pendyjum gradually 
bringing the torpedo to a true course.A The reservoir 
central body of the “fish.” It is made of 
forged cast steel and is tested up to seventy atmos- 
tuyere at ne after end feeds the air to the 


enginel} The torpedo is driven by a 
three-cylinder engine, with cylinders 
120 deg. apart, acting on a common 
crank. The engine is started by means 
of a vaive which is opened by a lever 
striking a projecting lug on the launch- 
ing tube, when the torpedo is fired, 
The buoyancy chamber is an air-tight 
compartment, the purpose of which is 
to afford the proper buoyancy to the 
torpedo; it carries a piece of lead bal- 
last, by shifting which the trim can be 
controlled. The two tubes, f and g, 
carry the connecting rods for control- 
ling the horizontal diving rudders. 
Next comes the bevel gear chamber, 
where is located the gear, |, for causing 
the propellers, m, to rotate in opposite 
directions. The after propeller is keyed 
to the main shaft; the forward propeller 
is keyed to a sleeve which rotates free- 
ly upon the main shaft, and the motion 
is reversed by means of two bevel-wheel 
gears which turn on a spindle at right 
angles to the main shaft. The “tail” 
consists of a stock with vertical vanes, 
which act as the vertical rudder, and 
two frames which carry the horizontal 
rudders 
The torpedo is fired from a launch- 
ing tube by the explosion of a small 
charge of gunpowder behind it. This 
compresses the air which surrounds the 
rear half of the torpedo and thrusts it 
out of the tube without any serious jar. 
The range and speed of the torpedoes 
vary with the size. The weapon here 
shown is 14 inches in diameter, 15 feet 
in length, carries 90 pounds of gun- 
cotton, and has a speed of 28 knots for 


a range of 800 yards. The 18-inch Whitehead torpedo 
7'~ inches in length, carries a charge of 220 
pounds of guncotton, and has a speed of 3i knots for 
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The Destructive Action of Radium on Fabrics. 

In a recent number of Nature Mr. Blythswood states 
happened to replace the usual mica plates 
used in connection with the ordinary ebonite box with 
a piece of cambric, so as to permit the whole of the 
emanations to pass out, the mica stomping the alpha 








consists of a series of disks of wet guncotton packed 
suugly together. The cartridge primer, k, for explod 
ing the charge, consists of several cylinders of dry 
guncotton packed in a tube which passes through per 
forations in the guncotton disks, ¢. The foremost of 
the six cylinders contains a detonating primer consist 
ing of fulminate of mercury. The small propeller 
at the extreme point of the torpedo is part of an 


ingenious safety device for preventing premature ex 
plosion in handling. When not in use, the firing pin 
is held in check by a sleeve; but as soon as the tor 





will be driven in by the water pressure, and above it 
the springs will push forward the piston 
too sudden oscillation 
of a swingine pendulum 
motion of the piston is communicated by rods, which 
rods of the air chamber 


swings forward rudders are elevated, 
verse movements taking place if the immersion is not 


When a torpedo dives into the water, the 


t, explosive charge ; , cartridge primer ; a. safety device to check premature explosion ; a, depth-reguiating piston ; ¢, rod of swinging penduinm d; i, compressed air chamber ; f and g, tubes that contain rods connecting 
h-reguiating device a, ¢, d, with diving rudders ; 1, bevel gear for causing propellers m Ww rotate in opposite directions ; n, vertical radder. 


UONGITUDINAL SECTION THROUGH A SCHWARTZKOPFF TORPEDO, A TYPE USED IN THE RUSSIAN NAVY. 





In four days the cambric was rotted away. Mr. 
Blythswood states that he has renewed the cambric 
several times with the same result. 
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The United States Navy Bureau of Steam Engineer 
ing is about to place an order for nickel steel boiler 
tubes and condenser tubes, to be installed on one of 
the vessels plying in home waters, so that the tests 
which will be made can be under constant supervision. 
A careful comparison will be made of this material 
and the simple stee] tubes now in use 
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JUPITER AND HIS SURFACE CURRENTS. 
BY THE REV. T. E. R. PHILLIPS, M.A., F.R.A.8. 

The general aspect in the telescope of the planet 
Jupiter is well known. His markedly elliptical disk, 
which is distinctly brighter in the center and gradu- 
ally fades off toward the limb, is traversed by a series 
of dusky belts which vary from time to time both in 
width and These belts frequently © show 
great irregularities at the edges, being broken up or 


position. 


indented by a number of light and dark spots, while 
dusky wisps are eften to be seen projecting from them 
across the bright zones which separate them. The ac- 
companying drawings will serve to illustrate the gen 
eral arrangement of the surface features and also the 
great and rapid changes of aspect to which they are 
subject. Thus it will be seen from the illustrations 
that in the years 1896 and 1898 (Figs. 1 and 3)-—as 
was also the case in 1901 and 1903—the belt lying 
north of the equator was quite narrow, but that at 
other times it was broad, and exhibited numerous con- 
densations and white spots at its edges. It not in- 
happens that aspect of the 
marked 


frequently the general 
planet undergoes a 


course of a single apparition. 


alteration even in the 
Thus Fig. 6 represents 
a view of Jupiter in June, 1902, but by the latter part 
of the autumn the appearance of the disk had ma- 
terially changed. The equatorial regions were intense- 
ly white—a very striking contrast to the rich, warm, 
coppery tone 
which was so 
marked a feat- 
ure of the 
planet a few 
years ago— 
and the whole 
of the disk 
north of the N 
te mperate 
belt was deep- 
ly shaded with 
a delicate blu- 
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in reality due to the great proper motions of the ob- 
jects observed, which quickly cause them to become 
relatively displaced. 

With one or two exceptions these surface currents 
are pretty constant. Their velocity varies within cer- 
tain limits, and the latitude of their boundaries is not 
always the same, but whenever definite spots or 6b- 
servable condensations appear their movements of ro- 
tation are nearly always found to conform more or 
less closely to the normal speed of that latitude. 

But interesting as is the investigation of these sur- 
face currents, the real nature of Jupiter’s physical con- 
dition is the problem which students of the planet 
must endeavor to solve. It has generally been agreed 
that the belts and spots of Jupiter are of the nature 
of clouds and atmospheric vapors; that the true globe 
of the planet has never been seen; and that its real 
rotation period is consequently unknown. But what- 
ever view may be adopted as to the vaporous character 
or otherwise of the visible features of the disk, it is 
probable that the internal body of the planet rotates 
in a period somewhat longer than any markings we 
can observe—possibly in a period just a minute or so 
less than 10 hours. As regards the relative altitudes 
of the various markings, there seems good reason to 
suppose that the more swiftly moving objects are situ- 
ated at a greater height than those which move more 
Of course, it must be remembered that the 


slowly. 





ish gray. 
It is prob- 





able that some 
of the changes 
on Jupiter are 
of a_ cyclical 
or seasonal 
character. Mr. 
A Stanley 
Williams in a 
valuable 
paper com 
municated to 
the Royal As- 
tronomical So- 
ciety in April, 
1899, showed 
from a discus- 
sion of a large 





1897, March, 9d. 11h. 55m. G.M.T. 





197 


we catch a glimpse, though on a giant scale, of our 
own world in the dim recesses of the ‘past.—-Abstracted 
from Knowledge. 





The Chord Galvanometer and the Human 
Electrocardiogram, 

In the Archives Néerlandaises, W. Binthoven has 
indicated the principle of a novel galvanometer, made 
up of a silvered quartz thread, stretched like a chord 
in a strong magnetic field. As soon as an electric 
current was led through the thread, the latter will di- 
verge at right angles to the direction of the magnetic 
flux, the amount of deflection being directly measured 
by means of a microscope with an eyepiece micro- 
meter. Some important improvements of the instru- 
ment have been made, enabling the chord (a quartz 
thread 2.4 millimeters in thickness and 10,000 ohms 
in resistance) to be stretched strongly. Under cer- 
tain circumstances, currents not higher than 10—*” 
amperes may be detected by the instrument. The 
chord may be stretched sufficiently to have a current 
of a given strength produce a predetermined deflection. 
The image of the middle of the chord, after béeing 
magnified 660 times, is thrown on a split perpendicu- 
lar to the image of the chord. In front of the split 
there is a cylindric lens, the axis of which is paraile! 
to the split, while behind a photographic plate is 
moved in the direction of the image of the chord. 
At the same 
time, a system 
of co-ordinates 
is projected 
on the sensi- 
tive plate ac 
cording to 
Garten's meth- 
od, where the 
horizontal 
lines are ob 
tained by a 
glass mil}i- 
Meter scale, 
placed imme- 
diately in 
front of the 
sensitive 
plate, so that 
the sharp 
Shadows of 
the division 
ere projected 
un the plate, 
whereas the 
vertical lines 
@re due to the 
spokes of a 
disk rotating 
uniformly — in- 

tercepting in- 


number of ob- the light fail- 
servations ex- ing on the 
tending over split, From 
many years the photo. 
that there is graphic dia 

a remarkable - grams thus ob- 
variation in tained it is in- 
the color of ferred that the 
the two prin- deflections, be- 
cipal equatori- . , ing aperiodi- 
 enagae hae 1899, April, 154, 12h. 10m, G.M.T. 1900, April, 204. 14h. 15m. G.M T, 1902, June, 26d. 14h. 31m, G.M.T. pages 
equatorial belt CHANGES IN THE ASPECT OF THE PLANET JUPITER OBSERVED AT VARIOUS TIMES. al to the in- 


is at a maxi- 
mum of redness, the N. equatoria) belt is at a mini- 
mum, or even biuish in tone, and vice versa. The 
mean period of these variations is found to be about 
twelve years, and as this corresponds with the length 
of a sidereal revolution of Jupiter round the sun, it 
is probable that the change observed is of a seasonal 
character. The maximum redness occurs soor after 
the vernal equinox of the particular hemisphere in 
which the belt exhibiting it is situated. In accordance 
with the interesting conclusion at which Mr. Will 
jams has arrived, the N. equatorial belt has lately been 
intensely red, and the S. equatorial belt almost color- 
less, except in the region immediately following the 
Red Spot bay 

But, perhaps, the most intereSting and instructive 
feature hitherto observed in connection with Jupiter is 
the difference of speed with which his spots and other 
markings are drifting. So long ago as the latter part 
of the seventeenth Cassini found that the 
markings in the neighborhood of the equator perform 
ed a rotation in nearly six minutes less time than was 
required by objects further north and south Sir 
William Herschel. Schréter, and other observers con- 
but as the outcome of the labors of 


century 


firmed this result 
more modern investigators, a considerable number of 
distinct currents are now known to control the move- 


ments of Jupiter’s surface material. There can be 


| BO doubt that many recorded changes on Jupiter are 





planet may have no solid or definite surface divided 
off from the vapors which form its belts and spots. It 
is highly probable—bearing in mind the very low dens- 
ity of Jupiter—that the whole globe is still in an in- 
tensely heated, semi-molten, and viscous condition, 
and that what we see is but the outermost shell of 
visible material. Prof. Hough, in his important and 
valuable paper already referred to, suggests that the 
visible boundary of Jupiter has a density of about one- 
half that of water. is of the nature of a liquid, and 
that in it are immersed the Red Spot and others 
whose motion in longitude and latitude are slow and 
gradual, and which are tolerably permanent or long 
enduring. He considers that the equatorial and other 
belts may be at the surface of this liquid or at a 
higher level than the Red Spot, and that the equatorial 
regions may be concealed by overlying vapors at a 
much greater altitude, in which openings and irregu- 
lar condensations give rise to the appearance of white 
and dark spots. 

No doubt there are many interesting questions in 
connection with Jupiter of which the solution must 
be left for future students; but this much, at any rate, 
we may suggest with some confidence: We look at 
Mars and our own satellite; in them we see a forecast 
cf physical conditions to which some day the earth 
must at least approximately attain. We look at Jupi- 
ter, and, in the constant agitation of his heated globe, 


tensities of the 
current. This instrument is applied by the author to 
determining the human electrocardiogram discovered 
by A. D. Waller (Philoso. Transactions, vol. 180, 1899, 
B, p. 169). It is interesting to note the constancy in 
the form of this curve for a given person, the altera- 
tions occurring in the course of time being #0 small 
as to allow with little practice to recognize many per- 
sons by their electrocardiograms. 


oe 


Hussia and Korea’s Non-Participation in the 
St. Louls Fair. 

The American Ambassador at St. Petersburg has 
cabled to the State Department at Washington that 
the Russian government has notified him of its inten- 
tion to withdraw from participation in the St. Louis 
Fair. 

A similar notice of withdrawal has been sent by 
Korea, 

70 oe 





To prevent further disasters, such as that which 
visited Galveston, Tex., in 1900, when 3,000 houses 
were destroyed and 8,000 lives were lost in the floods, 
it is proposed to raise the whole of the city. Acecord- 
ing to the present plan, earth is to be brought from 
along the coasts of the Gulf and banked upon the 
site of the city, so that it shall be at level of from 
17 feet to 20 feet above the sea. ; 


term ittently | 
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Protected Cruiser “ Novik.” Protected Cruiser “ Pallada.” 
8,600 tons. 2% knots. 6,680 tons. 2 knots. 
Hole below waterline. Sunk by torpedo. 
Gunboat “ » 


1,00 tons. 11 knots. 
Sunk by gun fire. 


RUSSIAN BATTLESHIPS AND CRUISERS D 








@ 


Battleship “ Retvizan.’’ 
12,700 tons. 18.6 knots. 
Bunk by torpedo. 
Torpedo Transport “ Yenesel.”’ 
2,500 tons. 18 knota. 
Bunk by mine. 


BY THE JAPANESE IN THE FIRST WEEK OF THE WAR. 


Battleship ‘** Poltava.” 
11,000 tons. 7 knots. 
Hole below waterline. 


Protected Cruiser “ Boyarin.” 
3.200tons. 22.5 knota, 
Sunk by mine. 





Protected Cruiser “ Diana.” 
6,690 tous. 20 knote, 
Hole below waterline, 


[See page 200] 
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RUSSIA'S LOSSES IN THE FIRST WEEK OF THE WAR. 
There has been no war of modern times in which 
there was such a dearth of reliable information as in 
the present struggle between Russia and Japan. If 
we carefully sift out all the sensational reports with 
which the papers have been flooded, we find that the 
only really reliable information is contained in the 
brief but expressive official reports sent by Admiral 
Alexieff, the Russian Viceroy in the Far East, to 
the Czar. These, supplemented by a few authentic 
accounts by eyewitnesses and some meager informa- 
tion from the Japanese government, enable us to tabu 
late the number of Russian ships that have been dis 
abled, but without being able to state, except in two 
cases, what is the nature and extent of their injuries 
It has been proved in the case of ships of our own 
navy that it takes but a mere touch of a reef of sand 
or rock to send a ship to the drydock for several 
months at a stretch; yet, speaking broadly, it may be 
said that injuries from striking a reef are relatively 
mild compared with the blowing in of a large section 
of the ship's side or bottom, which must result from 
the explosion of a modern Whitehead torpedo carry- 
ing over 200 pounds of guncotton. Consequently, it 
may be safely assumed that the Russian ships which 
have been disabled by torpedoes are put out of action, 
at least for several weeks, probably for severai months, 
and quite possibly, for good. Of the eleven Russian 
vessels already disabled in the war, we know that 
three, the battleships “Czarevitch,” of 13,000 tons, and 
“Retvizan,” of 12,700 tons, and the cruiser “Pallada 
of 6,630 tons, were disabled by the torpedo during the 
first attack on Port Arthur. We think it is unlikely 
that either of the two battleships can be made avail 
able for active service except, perhaps, in a more or 
less crippled condition, during the present war, and 
this for’ the following reasons: The draft of these 
vessels at norma! displacement is 26 feet, and since 
they were probably in war trim, with a full comple- 
ment of sea stores and coal aboard, the draft may 
@asily have been 28 feet. The crushing in of the 
bottom or side by the torpedo must have resulted in 
the flooding of at least one compartment, if not two, 
which would easily add another three feet or more 
to the draft, especially if the vessels had taken on a 
heavy list, throwing one bilge deeper in the water 
Now, the Port Arthur dock is supposed to be only 
about 450 feet in length, and it is quite possible that 
it has only a draft of 28 feet over the sill, in which 
case the disabled battleships would be unable to enter, 
unless the bottom could be temporarily patched up 
and made sufficiently air-tight to permit of pumping 
out the damaged compartments. This presumption is 
borne out by a recent report supposed to emanate from 
Port Arthur, to the effect that these two ships are 
to be employed as guard ships at Port Arthur, until 
some opportunity occurs to send them for repairs to 
the big drydock at Viadivostok. The cruiser “Pal 
lada,” of 6,630 tons, whose draft is only 21 feet, will 
probably take her turn in drydock, that is if she is 
still afloat. In addition to these three vessels, that 
are known to be seriously crippled, two others, the 
protected cruiser “Boyarin,” of 3,200 tons, and the 
torpedo transport “Yenesei,”” of 2,500 tons, have been 
“hoist with their own petard,” by coming in contact with 
submarine mines that had been laid for the protection 
of Port Arthur harbor. These two vessels may be 
stricken off the list for good. Two other ships, the 
cruiser “Variag,” of 6,500 tons, and the gunboat “Kori- 
etz.” of 1,500 tons, were sunk by gun fire at the battle 
of Chemulpho. If they are floated it will be by the 
Japanese salvage ships, and they will become an asset 
of their navy. The battleship “Poltova,” of 11,000 
tons, and the cruisers “Pallada,”” “Askold,” and “Di- 
aha,” vessels of about 6,500 tons and 23 knots speed, 
are-reported as having been disabled by a “hole be- 
neath the waterline,”’ the same description being used 


\ of the injury to the 3,000-ton protected cruised “Novik.” 
\It is puzzling to determine just what this injury 


anil to, or by what agency it was inflicted. If 
the ships were penetrated by gun fire, the holes 
would scareeiy_be below the waterline, unless the ves 
eel happened to be rolling her under-body out of the 
water at the time the shel) struck. It is, of course, 
possible that the hole was made by some solid pro- 
jectile that struck the ship with a plunging effect. 
hitting her just at the waterline on the side that was 
exposed to fire, and passing out below the waterline on 
the other side. If the injury were not caused by a 
shell, it must have been the work of the torpedo, in 
which case these vessels must be incluaed in the terrible 
list of fatalities wrought by the Japanese destroyers. 
There is presumptive evidence that the cruisers were 
injured by gun fire, in the fact that the “Novik” is re- 
ported as having left the dock after repairs were 
made, for.it is certain that no injury wrought by a 
torpedo could be made good in so short a time. 

After one has taken the most optimistic view pos- 
sible of the present condition of the Russian fleet, the 
fact remains that in the very first week of the war, 
@ fleet of eleven vessels, all but one of which were 
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of the most modern and approved construction, and 
of which were among the very best of 
their temporarily or permanently 
disabled, and four at least of them complete- 
ly lost to the Russian navy. If one wishes 
to obtain a vivid idea of the enormous damage 
entailed in this one week of the war, he has but to 
look at our double-page illustration, showing this 
fleet of eleven ships assembied in one group, and then 
turn to the accompanying table, showing the size and 


several 
class, were 


RUSSIAN SHIPS LOST OR DISABLED IN FIRST FEW DAYS OF THE 





WAR. 

Name. Date. | Tons. | Cost. Nature of Damagi 
Czareviteh..... 1901 13,000 | $6,900,000 Torpedoed, 
Hetvisan. ...... 1a 12,700 6.500000  Torpedoed. 
Poltova . 1804 11,000 | 5,500,000 Hole below waterline. 
Pallada..........| 1809 6,690 | 3,000,000 Torpedoed 
Askold . 190) | 6,500 4,000,000  Hulled at waterline 
Diana cesses] 1800 6,630 | 3,000,000 | Hulled at waterline 
Variug 130 6,500 3,000,000 Sunk by wun tire. 
Boyarin 1800 8,200 1,400,000 Blown up by mine 
Novik. 1900 3,000 | 1,300,000 Hulled at waterline 
Korietz éne Las 1,500 | 10,000 Sunk by wun fire. 
Yenese! ‘ 1900 2 800,000 Blown up by mine, 


Tonnage and) 
value of ships} 
destroyed ¢ " 


disabled 73, 100 | $34,800,000 


' 


cost of each vessel Here we have eleven ships of a 
total tonnage of 73,160 tons, and a total cost of about 
35,000,000, put out of action at a cost in torpedoes, 
powder, and shell to the Japanese of far less than 
the cost of the “Korietz the smallest vessel in the 
disabled fleet 

Such is modern naval warfare. It was believed 
that it would be swift, sudden, disastrous, and costly 
The first seven days of this, the first struggle between 
two navies that were both well equipped and thorough- 
ly up-to-date, has proved that modern naval warfare 
{s even more terrific than was foretold. 
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Melting Out Frozen Water Pipes Electrically. 

During the recent intense weather the method of 
thawing out frozen water pipes electrically was under- 
taken successfully at Altoona, Pa. Mr. E. B. Greene, 
the well-known superintendent of the Edison Electric 
Illuminating Company of that city. He now writes to 
the Electrical World and Engineer as follows concern- 
ing practical results 

We use for this purpose alternating current of low 
voltage, the maximum voltage not being over 5V. The 
method of doing this, as you know, originated with 
Messrs. Jackson and Wood about the year 1900, so you 
will appreciate that it is not new with us. We use a 
25-kilowatt transformer wound for 50 volts, using an 
amperemeter to know what quantity of current we 
are using, and reduce the voltage with a water rheo- 
stat, using common table salt to impart the necessary 
conductivity. 

The transformer, water rheostat, and instruments 
are assembled in a box which is hauled out to the 
place desired to use, when the transformer is connect- 
ed up to run as in ordinary methods of lighting, using 
the water rheostat on the primary side of the trans- 
former (as this requires a very much smaller vessel 
for the water rheostat). The secondary, or low-volt- 
age cables, are connected directly to the spigot or to 
the pipe inside the building, the other one being con- 
nected to a fire plug, or, if more convenient, to the 
pipe in the adjoining house, which then compietes the 
circuit on the iron pipe for the low potential. 

We have thawed 250 feet of one-inch pipe in twenty 
minutes actual time of current on, using between 18 
and 20 kilowatts in smaller services, say % inch, 
and on 30 or 40 feet, we have thawed out in from five 
to eight minutes, using about 11 to 15 kilowatts. The 
apparatus is very small and it is quite a convenience 
to people to have water, when their pipes are frozen, 
in two or three hours after asking to have the appa- 
ratus connected up. There is, of course, very little 
business in the sale of current in connection with the 
above, but the advertisement we get from being able 
to help out people who don't have water we think will 
repay us amply for the trouble and the expense en- 
tailed. 

As you, no doubt, can see from the above the cost 
of sending out the transformer, the time of the men 
connecting up and disconnecting, and the draying 
charges would leave very small margin unless you 
would charge an excessive price, which we don’t be- 
lieve it pays us to do. The cost varies very much. 
The cheapest job, which was near by the station, was 

2.50; the most expensive one was $9.50; yet the 
amount Of current used Is a very smal! amount as com- 
pared with the charges for labor and drayage, 
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Electrical Notes, 

The news comes from Paris that the operation of 
extracting radium from the ores has been considerably 
shortened. The preliminary process, which reduces 
the material to laboratory dimensions, now occupies 
one month, whereas it has previously taken three 
months. It is estimated that up to the present about 
730 tons of ore have been used to produce about one- 
fifth of an ounce of radium. 

Advices from Canada state that the Canadian gov- 
ernment is looking into the subject of the electrical 
smelting of iron, and is sending a commissioner to 
Europe to study the subject. Canada has many valu- 
able iron ore deposits in the vicinity of large water 
powers which could be utilized for generating a cheap 
supply of electrical energy 

What is known as the inverted are lamp, and which 
has been used for illumination in some workshops for 
many years, is suggested for the artificial lighting of 
lawn tennis courts on dull days and at evening time. 
An installation of these lamps has recently been put 
up at the tennis courts at Sheen, near Richmond, and 
was brought into use recently at a special tourna- 
ment arranged to test the capabilities of the light. 
Four lamps of 1,500 candle power each are. arranged 
around the court, an even illumination being obtained 
with the aid of screen sheets, from which the light is 
reflected. The experiment is said to have been a suc- 
cess, the illumination obtained being only slightly in- 
ferior to daylight on bright days.—Electrical Eng. 
(London ) 

It has been frequently found by, experimenters that 
when an oxide of a metal, whose temperatures of re- 
duction and volatilization are neurly the same, igs 
mixed with sufficient cerben to combine with the oxy- 
gen, and heated to the temperature of reduction, the 
main resulting product is not the metal which is want- 
ed, but a carbide The reason is thought to be that 
the metal becomes volatile as soon as it is formed and 
combines with free carbon present in the mixture. In 
a patent granted to Mr. F. J. Tone, engineer of the 
Carborundum Company, of Niagara Falls, and de- 
scribed in the Electrical World, these disadvantages 
are overcome by maintaining proper conditions of tem- 
perature, proper distribution of heat, and proper ar- 
rangements of the charge. The method may be de- 
scribed by its application to the production of silicon 
for a mixture of silica and carbon. The constituents 
are finally subdivided and thoroughly mixed, and the 
design of the furnace is such that the discharge of 
heat is over a wide zone (as opposed to localized 
heat), so that the progress of the reaction is relatively 
slow and the best conditions are maintained for ag- 
glomerating the particles. The most even tempera- 
ture possible is maintained throughout the zone of 
reaction, to prevent the silicon from being volatil- 
ized as soon as formed, and the charge is so arranged 
in the furnace as to allow globules of reduced silicon 
to drop by gravity out of the zone of reaction to a 
lower portion of the furnace. It is evident that for 
these purposes an are furnace would be unsuitable. 
Mr. Tone therefore employs a resistance furnace. The 
heating resistance in the center of the furnace is made 
up of carbon blocks piled together with intervening 
spaces. The charge is fed into the furnace at the top, 
and as the silicon is reduced it sinks down into the 
cooler portion of the furnace, and finally into. the re- 
ceptacles at the bottom, where it solidifies as a metal- 
lic block. 





—— _ —> 2+ <— — 
The Current Supplement, 

The opening article of the current SuprLemeNt, NO. 
1470, deals with the whale-oil industry of the United 
States. It is copiously illustrated. Various types of 
rails used in Europe and in America are described 
in an exhaustive article. Dugald C. Jackson’s paper 
on the typical college course dealing with the pro- 
fessional and theoretical phases of electrical engineer- 
ing is published in full. Foreign and American types 
of horizontal boring machines electrically operated 
are described by F. C. Perkins. Dr. Samuel G. Tracy 
writes instructively on thorium and its therapeutical 
possibilities Kretschmer’s tetrahedral design for 
boats is described in full. “Tobogganing in a Basket” 
is the title of an entertaining article by Laura B. 
Starr. The usual notes will be found in the SuppLe- 


MENT. 





—- — + oo — 
The Depth of th. Antarctic Ocean, 

The State Department has received from John Bar- 
rett, United States Minister to the Argentine Repub- 
lic, a communication to the effect that the Scotia scien- 
tific expedition, sent to the Antarctic from Scotland 
to make meteorological and oceanographical observa- 
tions, cruised about five thousand miles to the south 
and east of the South Orkney Islands, between longi- 
tude 16 degrees west and 45 degrees west and as far 
south as 70 degrees 25 minutes, and in this region 
located a deep sea of an almost uniform depth of 
2.500 fathoms. The deepest sounding was 2,739 fath- 
oms, or 16,434 feet. 
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THE “SCOOTER.” 


That “necessity is the mother of invention” 
singular and forcible illustration in the 
which, essentially a Long Island creation, 
as necessary there in the winter as are the yachts in 


the summer season. It is an amphibious 
craft, combining in its construction a 
modification of both the yacht and ice 
poat, the advantages of each of which it 
possesses in a remarkable degree. 
Reference to the illustrations will show 
both the sail arrangement and runners 
on the bottom. It is to these latter, per 
haps, that the speed and steady flight of 
the ice-scooter is due, as well as to the 
absence of a rudder, which would neces 
sarily arrest the free motion. The jib 
is utilized for a rudder, serving the 
double purpose of directing the course 
and tacking. Steel runners are said to 
be preferable to those of brass, through 
their superior hardness, which prevents 
any sliding when a tack is being made 
Such an amphibious boat will lay within 
five points of the wind, and can execute, 
in less time and space, any evolution 
which an ice boat or yacht can perform 
Incredible speed is attained by the larger 
and more completely equipped scooters, 
and when their respective courses run 
parallel, they can often maintain their 
lead over a fast express train. While a 


boy can ma re one of these strange 


craft, the requirements and possibilities are 
to afford exhilarating sport for a strong man 
ling the sails and obtaining the maximum 


speed possible under given conditions 
The sail area is always determined by 


for carrying canvas on the ice. When 


reached there is consequently, under normal wind con- 


ditions, a dangerous excess of sail, and 
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skill is required to avert an accident. Such is the 
proficiency attained by the votaries of “scootering,” 
however, that injury to the owners or scooters is rare- 
ly if ever witnessed. 

There are, perhaps, few more interesting sights seen 





SQUARE-END SCOW FITTED UP AS A “SCOOTER.” 


than those afforded by a scooter plunging at full speed 
from the ice into the water. At such times the water, 
cleaved as by a shot hurled from a cannon, is thrown 


into the air a distance of twenty feet, completely en- 


shrouding the scooter from view until, with speed 
little diminished, it glides smoothly and triumphantly 
out upon the ice at the other side of the opening. 


While “scootering” provides a healthy and hearten- 
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ing sport for the South Beach life savers during their 
long period of enforced leisure, its value consists 
chiefly in permitting them to cross to their mainland 
homes over thin and treacherous ice when no other 
means would permit of such visits. It also affords an 
easy and speedy access to vessels caught 
in the ice when intervening open-water 
patches or unsafe ice would render the 
tendering of assistance impossible. 
Long Island sportsmen have also adopt- 
ed the craft, and successfully employ it 
in carrying them to favorite duck and 
goose hunting grounds on the ice, miles 
away from the shore. When the point 
for shooting operations is reached, the 
sail can be furled and the mast removed. 

Then, by covering the scooter with cakes 

of ice or snow, it provides an ideal con- 

cealed shelter from which to shoot birds. 
The scooter has been suggested as a 
‘more sure, safe, and speedy method of 
‘ reaching the North Poie than any hither- 
to devised. It can be carried on the ves- 
sel as far as open water will admit, and, 
after it has been loaded with provisions, 
the journey can be continued with it, as 
neither ice nor water presents any ob- 

Stacles to its progress. While, like the 

summer yacht, these boats may be built 

with any degree of elaborateness, those 

used on Long Island are made with a 

view to speed and lightness -rather than 

to other objects. 

One of our illustrations also shows a square-end scow 
fitted up as a scooter, This boat is a home-made affair. 
and, to be properly steered, requires the use of a rud- 
der. The rudder, it will be observed, consists of a met- 
al blade secured to a pole in such a manner that when 
in water it can be used as an oar blade, and when out 
of the water its edge will cut into the ice, thus afford- 
ing a suitable means for steering the boat, 








FLEET OF “SCOOTERS” AT GREAT soUTH BAY, LONG ISLAND. 








OVERTURNED “SCOOTER,” SHOWING THE STEEL RUNNERS ON THE BOTTOM. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 





be, and a hinged section be 


into the socketed head the 


cuff as desired 

VALVE..-N. Ono_ensxu, 
The object of this case 
arranged to allow of regulating 
the water or other fluid passing 
valve to prevent leakuge and 
venient access to the parts for 
for quick replacement of worn-out 
for other purposes. The invention to 
check-valves, such as shown and in 
Letters Patent formerty granted to this inven 
tor. 

DRAWERS-SUPPORTER.—-H w Post, 
New York, N. Y. The purpose in this instance 
is to provide a form of supporter adapted for 


to secure 


N. ¥ 
valve, 


Hermitage, 
is to provide au 
the speed 
through 
to give con 
repairs and 
parts and 
refers 
deacribed 








attachment at the Inner portion of the waist 
band of the trousers, the supporter constructed, 
preferably, of one plece of wire of suitable 






shape, the comprising two 
rigidly held apart and means whereby the de- 
vice may secured to the inner face of the 


walethand or between the layers forming the 


supporter loops 






be 










same projecting upward at the inner face of 

the trousers-walsthand 
FIRE-EXTINGUISHER.—F Yost, Wee. 

hawken Heights. N. J. Mr. Yost’s invention 





pertains particularly to improvements in port- 
able hand-operated extinguishers of the class 








devices of novel form and operation for tightly 
holding the pump mechanism in place; 
another object is to provide a piston-rod with 
a large air capacity, the confined air acting as 
a piston. 

DEVICE FOR STRETCHING AND PRESS- 
ING TROUSERS...f. Srevens, Syracuse, N. 
The alm in view in this case is the pro- 





















tween the tubes will permit a person to Inapec 


collar or 


of 


the | 


gage or a strip of metal of any cross-sectional! | 


designed to contain an extinguishing chemical! | 
solution, an object being to provide clamping | 


| 
t} 


then adjusted over | 
the collar or cuff and a spring-catch be forced | 





and | against theft, 





plan 
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plication of this Invention Is to a holsting de- 
for lifting the cylinders of cotton-seed 
linters from their bearings and conveying the 


vice 


ELECTRIC SWITCH.--W. K. Donan, Man-| eyiinders to a desired point. The principal 
hattan, Kan, The invention ts in the nature) op ject is to provide a device for hoisting the 
of a switch # constructed and arranged tbat | Guited cylinder from its bearings and remov- 
two or more lights or sets of lights or any} ing the same to a suitable point, after which 
combination of the same may be thrown Into| 4 sharpened cylinder may be conveyed by the 
eireult and the cireults which are “on” 4re) noisting mechanism to the linter and substl- 
plainly indicated from the exterior of the case.| sored for the previous cylinder. 

. * novel conastructior nd ar! 4 > . 

It consists In the nove natruction and «a TILE 8. B. Fuint, New York, N. Y. The 
rangement of the switch and in the combination 

¢ | tiles are of such construction that they may 
with the same of an indicator which plainly 

be assembled by hooking together, to the end 
shows what circults are turned on even In the 

dark | that each tile assists in holding a series of 

¥ |otber tiles in place, and in a manner to pre- 


vent separation, notwithstanding that they are 


Kugiuecring improvements, | subjected ‘to strain in any direction. The tile 
STEAM-BOILER..-N. L. Warren, Macon,| bas considerable strength owing to the dis 
Ge. An object in this case is to provide a| position of the recesses and the construction 
holler of large heating capacity, but requiring | of the hooking projections. Their correspond. 
comparatively little floorspace and so ar- | ing shape and size enable them to be assem 
ranged that it may be readily inspected and | bie d easily and quickly for covering a surface 
cleaned beth within and without Space be of any size. 


TWINE-HOLDER.—R. A. Steen, Roselle, N. 





— fives and other parts of the Interior, and the| J. The object of the invention is to provide | 
boiler is provided with a manhole, normaily|a twine-holder, more especially designed for 
closed by a cover household use. in conveniently storing odd 

TRACK-BANDER FOR LOCOMOTIVES pieces of twine, cord, string, thread, and the | 
G. M. Scuwenv, Birmingham, Ala. The inten-| like, such as are received from stores, ete., | 
tion in this improvement is to utilize water as arranged to permit of winding up in a spool 
& medium for effecting the discharge of sand and tiled together to allow ready use of the 
from the reservoir or sand-box usually arranged | continuous twine thus formed for tying pack 
upon the boiler of the locomotive, the same | *8°s, bundles, boxes, ete The holder may 
being delivered upon the rails In front of or| #!80 be used for holding a ball of twine, etc., 
behind the driving-wheels for understood pur-| !€ not too large for the device, one end of the 
poses. The apparatus is specially adapted for | *P00! being removable permitting the ball to 
using sand in any condition—that is, wet or | be placed on the spool 
dry eand—-as it may be had from banks thereof | FLYCATCHER J. Zient, Hechingen, Ger 
at any point along the track. | many In this patent the invention is em- 

LOCOMOTIVE-VALVE H. G. Coryeu. and bodied In a body or bar provided at the top| 
J. B. Srerwens, Marietta, Ga The present in with a receiver or holder for the tacky sub- 
vention has for its object the provision of a| stance and at the lower end with a reservoir 
valve designed to be operated from the outer | fr the flies, also with detachable end portions | 
side of the locomotive and by means of which| hich are adapted to receive the tacky sub 
the steam may be quickly cut off from either | *t*2ce and to be interchanged when the lower 
one of the steam-chests should accident or|* becomes full 
breakage occur in one of the chests, thus per MUSICAL INSTRUMENT.—-E. 8. STRVEN- 
mitting the locomotive to be at once worked | 80N, Eldorado, Kan The purpose in this 
from the opposite or intact steam-chest. | case is to provide an instrument having the 

} general characteristics of a guitar —that Is, as 
ito its strings and notes, with an auxiliary 
Miscellancous, | set of strings and frets with stops by means 

PIPE.—-E. Sevrie, Seattle, Wash The im-!| of which a large number of notes and variations | 

Provement is particularly in pipes for use in! of scales may be quickly made with a small 
= carrying sand, gravel, and other material from! number of the auxiliary strings 

dredges, hydraulics, or other excavating de MEANS FOR ATTACHING STIRRUP 

vices, the pipe being particularly designed for); parHERS TO RIDING-SADDLES.—J. Mar 
use as a dredger delivery-pipe. Pipes used for) 7,. Chalet Elizabeth, Avenue des Casernes, | 
carrying the above named material are rapidly | Grasse, France. The aim of the present inven- | 
worn out by the grinding of the same as It} tion is to constract a support for stirrup- | 
Passes through. The wooden lining of blocks | leathers In which when the rider falls from his | 
on end, with the hoops to hold the blocks ID | horse and his foot remains in the stirrup the} 
place, is designed for the lining of any pipe, the) stirrup-leather becomes detached from the | 
object being to increase the life of pipes where! saddie by the weight of the rider When in | 
the wear is great enough to wear them out in| the saddie the rider may bear upon the stir- | 
a few months | ups without fear.’ | 

COLLAR OR CUFF HOLDER E. L. Pitta, HORSE-COLLAR.-J. V. Strong, Moorhead, 
Jerome, Arizona Ter. This device bolds cuffs! Minn. ‘This invention bas reference to im-| 
and holds collars in place when In use In| provements in horse-collars, and the object | 
use the device may be buttoned by a divided) jg to construct a collar having a stuffed body | 
button to the veckband, or to the wristband, | ang pneumatic pad which will serve to protect | 
and a socketed head be forced through the! the horse's shoulder Should the bag collapse, | 
buttonhole of the collar or cuff, ag the case may | the driver need not unbitch, since the stuffing | 


forms a body of the usual shape, and a horse 
could pull as well with both bags collapsed as | 
ordinary hard collar. 

FOR A COVER-DISH.—R. L. 
Hanley, Stafford, England The 
cover-dish shows symmetrical 
The outline of the side presenta- 
curved from the handle of 
flanged base The han 
gracefully fashioned. 

richly spread 
the cover, the | 
base. 


with an 


DESIGN 
JOHNSON, 
of 
oval shape 
tion Is beautifully 
the cover down to the 
very 


the a 


the ends are 
The ornamental decorations are 
around and the edge of 
upper part of the body, and the 

AUTOMATIC OR SELF-ACTING GATE. 
J. Detaunay and R. Vasquez, Buenos Ayres, 
Argentina The gate may from 
elther side pulling a cord and in every case 
the gate opens away from the passer The 
opening is effected by moving to side or 
the other the upper end of the rod or axle on 
which the gate is hinged, whereupon the gate 
under action of gravity swings open in the di 
rection In which its axis bas been Inclined 

RECEIVER FOR MAIL, ETC.—N, D. Ciear 
wATer, Binghamton, N. Y. The device con- 
sists of a box hinged to the jam of an outer 
door of a residence. The box is open only at 
one side through which packages may be placed 
in or removed from the box. When a package 
is placed In the box, the box may be swung oo 
its hinges until the open side lies against the 
door of the house. In this position It is held 
by a spring latch which can be released only 
through the open side of the box The con 
tents of the box are thus rendered secure 
for they cannot be removed ex- 
cept by opening the door of the house. 


CLOTHES-DRIER.—F. 8. MacDoveaus, of 
Seattle, Washington. This clothes drier com- 
prises a number of clothes-suspension arms 
pivoted to a rotatable carrier which is mounted 
on a leaf hinged to a back-board. When in 
use the leaf is swung to a horizontal! position 
at right angles to the back-board and Is held 
by a latch. Means are provided for holding 
the rotatable carrier In any desired position. 


Nors.—Copies of any of these patents will be 


dies at 


near 


be opened 


by 


one 





| ery for making all kinds of turnings, such as druggists’ 


| mac Sines for molding wax ca! 


i 5% Loy ed makers of gasoline or hot 


Inq’ i pny oy small hand loom for 
Inquiry, N ie, 3224. Por 
cisterns of Be ‘she 


dirt from cisterns 


eres is 5 


Business and Personal Wants. 


Reh aia Rew 








READ THIS 
will find inquiries for certain 
numbered in consecutive order. 
facture these 


sary to give the number of the inquiry. 
MUNN & CO. 


COLUMN CAREFULLY.—You 
classes of articles 
If you manu- 
write us at once and we will 
send you the name and address of the party desir- 
ing the information. imu every case it is neces- 





itis ai aaai|\— 
Mateo” 
and Queries. 











Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 5183.—For makers of 
eultable for regulating the heat of a tin-plating bath. 


AUTOS.—Duryea Power Co., Reading, Pa. 


ing premium magasines. 
For hoisting engines. J. 8. Mundy, Newark, N. J. 


ware, watches and clocks, dinner sets, dishes, etc. 
“WU. 8” Metal Polish. 


Inquiry Ne. 
such as are used for oysters, ice cream, etc. 


Handle & Spoke Mchy. Ober Mfg. Co., 
Chagrin Falls, O. 


Indianapolis. Samples free. 


0 Bell 








»yrometers 


Inquiry No. 5184.—For parties engaged in print- 


Inquiry Ne. 5185.—For manufacturers of silver- 


186@,—For makersof paper cartons, 


St, 


HINTS TO CORRESPONDENTS 
Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 


otr information and net for publication. 
References to former articles or answers should give 

date of paper and page or number of question, 
Inquiries not answered in reasonable time should be 

repeated; correspondents will bear in mind that 


some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 


Special Written Informatien on matters of personal 
rather than general interest cannot be expected 
without remuneration. 


Scientific American Supplements referred to may be 








Inquiry No. 5189 .—For makers of electric auto- had at the office. Price 10 cents each. 

| matic knitting machin Books referred to promptly supplied on receipt of 
rice. 
Sawmill machinery and outfits manufactured by the Mi p er . i a a 
Lane Mfg. Co., Box 13, Montpelier, Vt. iy ee - apenas on should be distinctly 
vaatry Ne. 5188.—For makers of refrigerating ee, — 
| Plants, abattoirs, air compressors. boilers, steam en- 929 “4 aw ‘¢ > ‘ 
| ines, ventilators, pumps, hydraulic presses, etc. (9324) W. 1. R. says Can you give 
| For SALE.—Patent right on newly invented propel- | ™@ through the inquiry column of the Scien- 
ler. B. Charles, 2% So. 4th St., Newark, N. J. TIFIC AMERICAN, a reliable formula for deter- 
Inquiry Ne. 5189.—For machinery for preparing mining the number of square feet needed for 
| extract of ment and peptone. steam or hot water radiators?’ A. The amount 
| 3 Send for new and complete catalogue of Scientific | Of radiating surface for steam heating varies 
| and other Books for sale by Mann & Co., 361 Broadway considerably with the variable exposure of 
| Mow York. Free on application rooms. For house heating with low-pressure 
| Inquiry Ne. 5190.—For machinery for the prepa-| steam, in rooms with much exposure and 
| ration of tinned meat 
| windows on two sides of the room, a good 
j The largest manufacturer in the world of merry-go rule is one square foot of radiating surface 
rounds, shooting galleries and hand organs. For prices foe each eighty uble feet t 
ac ‘ig cublie > ‘ > “e 

and terms write to C. W. Parker, Abilene, Kan. willy = ove of room space, and 
ly i N 5191.-¥F h P for bedrooms of small exposure, one square 
| uns” ey oe «Wor machinery for making | ¢oo¢ steam surface to 120 cuble feet is a good 

The celebrated “ Hornsby-Akroyd” Patent Safety ou | TU!*. For halls and reception rooms, 1 to 100 
| Kngine is built by the De La Vergne Refrigerating Ma-|'!S the general rule For hot-water heating 
| chine Company. Foot of Kast 138th Street, New York. about 15 per cent larger than above surface 

Inquiry No. 5192. For machinery for mechani. | Should be supplied. 

cal workshop, such as carpenters’ utensils for iron and 9or , , silica rs a 
| brass fo iry. metallic roofs, filtration systems, pipes, (9325) V.R.W.asks: Kindly inform 
crane s. trucks, cars, etc.. also all materials, im- 





plements and accessories connected with this industry. 


Manufacturers of patent articles, dies, metal stam p- 
ing, screw machine work. hardware speciaities, machin 
ery and tools. Quadriga Manufacturing Company, 18 
| South Canal Street, Chicago. 

Inquiry No. 5193.—For makers of ice-harvesting 
machines, for cutting and for filling houses. 
WANTED.—An up-to-date superintendent for our 
plant employing 20 men; foundry, machine shop and 
wood shop. Also foreman for machine shop, and fore 
man for wood shop. DeLoach Mill Manufacturing 
Company, Atlanta, Ga. 
5194. 


Inquiry No. Yor makers of lathe machin 


cuses, etc. 


Wanted— Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines, Karly Patents signed 
by Presidents of the United States. Valentine's 
Manuals of the early #’s. Correspondence solicited. 
Address C. A. M., Box 773, New York. 


Inquiry Ne, 5195.—For makers of ice-making 
machinery. such as plants of from four to ten ton capa- 
city 

5196.- 


Inquiry No. -For manufacturers of molding 


Inquiry No. 5197.—For manufacturers of light 
roller bearings, suitable for grindstone shafts and 
pedal shafts. 


Inquiry Ne. 5198.—For machinery for erecting a 
Pp lane for manufacturing telescope mailing tubes. 


1 ry No. 5199.—For makers of pulley blocks 
fore pvluises also for makers of clothes dryers, such 
as used in kitchen. 


Inquiry Ne. 5200. aver the address of the manu- 
facturer of the Magic F 


uiry No. 5 
emf check pun 4.5 
ing: 





1.—For the manufacturer of 

aving stamped erpon the follow- 
*Grabler’s Patent, Jan. 7, 192, U. 

Inauiry Ne. 5:202.—For makers of the quarters 
of a hollow sphere, to be made in sheet metal in sizes 8, 
12, 16, @ and 2% inches diameter of sphere. 

Inquiry Ne. 5203.—For parties engaged in form- 
ing or bending spring wire. 

Inquiry Ne. 5204.—For makers 
made of copper and galvanized iron. 

foqntry No. 5'205.— 


hoist 
Inquiry No. 5:206.—For manufacturers of boots. 
Inquiry Ne, 5207.—For machinery for cutting 
wooden shoe pegs. 


Inquiry Ne. 5208.—For makers of Tripoli stone, 
such as wad in filters. 


of small tanks 


For manufacturers of chain 








me through your Notes and Queries whether or 


net molten lead when dropped in small quan- 


tities from a receptacle, from a great height, 
will form into spherical shapes while passing 


through A. Small quantities of molten 
lead when dropped from such a height that it 
will solidify reaching the will be 
found to be in the shape It is in 
this way that shot All drops 
of liquids are in spheres. 


space. 
before earth 
of spheres. 
is manufactured, 


the form of 





NEW BOOKS, ETC. 

MACHINE Desien. 

We have received from the 

Correspondence, Chicago, 
instruction paper 

This paper has been 

L. Griffin, who 


American School 
a copy of their 
Machine Design. 
prepared by Mr. Charles 
formerly Professor of 
Machine Design at Pennsylvania State College, 
and has since had ample opportunity to put 
theory into practice, as chief draftsman of 
a prominent manufacturing company at Syra- 
cuse, N. Y. The results of his experience are 
clearly in the instruction paper. Mr. 
Griffin approaches his subject methodically. In 
fact, “method” is the key word of the whole 
paper, and characterizes its whole teaching 
The student is first clearly taught the mean- 
ing of machine design and its relation to the 
problems it to solve, viewed from the 
point of theory, and then from the point 
of production With the relative and mutual 
importance of these points clearly in mind, 
the method of design next taken up. The 
student Is shown the importance of a complete 


of 


new on 


was 


shown 


has 


is 


analysis of the problem—-its conditions and 
forces—before undertaking its solution. Then 
he must attack the problem theoretically, 
sketching out his design on scientific lines. 
The theoretical design when completed must 
be modified to suit practical requirements. Not 


until these have been successively fol- 
lowed out can the delineation and specification 
taken up These are clearly Iillus- 
trated by a practical example, and the student 
is instructed them in problem 


steps 
be 


steps 


to pursue every 


Inquiry Ne. 5209.—For parties to make small | #ttacked, until they become so familiar as to 

cous and strings of piano wire. be intuitively applied. Delineation and speel 
Inquiry Ne. 5°210,—For makers of small steel; fication are just as methodically taught, and 

chains the sise of watch chains the student is thoroughly grounded in these 
ee castings for boat | important principles before taking up ques- 
% tions of mechanical construction and move- 

pinanies Bo. & SBEG,~Ter makers of metal and cloth ment The importance of such a method of 
Inquiry No. 5:°213.—For makers of carrousels or attacking a problem will appeal to every - 

riding aaiterics. perienced designer. In these days “system 
Inquiry Ne. 5214.—For an outfit of archery | plays a very important part In the success of 

court. business enterprises, and particularly in man- 
Inquiry No. 5215.—For makers of small articles | ufacturing concerns. It is a simple task to 

eultadte for canvassing. teach q4 new draftsman the “system” of one’s 
eee | ST eee of card) drafting room, but quite a different matter 
Inquiry No. 5:217.—For manufacturers of pneu- to teach him a good system of thinking, a 

matic goods. correct method of dealing with all questions 
Inquiry No. 5218.—For makers of gas engine cast- which confront him, a “mechanical sense 

ings. which may be depended upon to result in 
Inauiry No. 5219.—For makers of headiess steel | x jentific designing It is a difficult matter 

: to induce the draftsman to break away 


wrt Ne. 5320.—For makers of castings of 


description. 


~tensiee No. 
for producing qu 





21.—For the maker of a machine 
figures on plain oak lumber. 


® device for cleaning 
aA common wooden bucket 

attached, for extracting 
it removing the water. 


from his habit of guessing at proportions and 


dimensions without knowing their exact pur- 
pose or meaning The time for learning @ 
proper system of mechanical thought should, 
undoubtedly, come at the beginning of the 
student’s course, before any guessing habits 
have been formed. We are pleased to find 
that the American School of Correspondence 
appreciates the importance of system in 


thought, and has given it due emphasis at the 








~—For manufacturers of ex- 
purposes. 





outset of the student’s course. 
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c= Lathes 
| FOR PINE, ACCURATE WORK 


Send for Catalogue B. 
SENECA FALLS MPG. CO. 
695 Water Street, 


Seoeca Falls, N.Y., U.S.A. 


ut & FOOT 


"ATHES 0) gS 
SCHIEREN 
BELTING 


Is the product of long experience, the best 
Packer hides, the purest oak bark that 
grows, and a tannery that knows none bat 
the most modern methods. Schieren Belt 
ting is reasonable in price and highly satis- 
factory in service 

Send for our Dixie Belt. Leather Booklet. 


CHAS. A. SCHIEREN & CO, 











New Youre: 52 Ferry St. Prrresune : 243 Third Av, 
Cureaco: 92 Franklin st. Purcapecrmia: 298 N. Third St 
Hoston : 192 Lincoln St Denvex ; 1519 Sixteenth St. 


Hamevre Pickhaben 4, 


Veeder - 


Counters 
a, HE — eR Cu tl 


to register reciprocating 
catanding # gives three times 
ity « 





Cyclometers, Odometera, 
Tachometers. ( wunters 
and Fine Castings, 








movements or revolt. 
tions. Cut full size, 
Booklet Free 
the capac f any other Clip for 
attaching papers together. 
Best & Cheapest. Ail Stationers. 


VEEDER MFG. CO. 
Hartford, Conn. 
CLIPPER MFG. CO.,, 
401 West 124th 8t., New York, U.S.A. 


BRASS OR STEEL For free samples and ‘nformation write to us. 


A BIG SAVING in GAS 


is effected for the house. office, store, 

factory or pase building by making 

it yourself wit 

se A ” ACETYLENE GAS 
GENERATOR 

It generates from carbide and water, 

producing a better licht of highest 

candle power. Purer, safer, cleaner, 

than ordinary gas. Takes up little 

room. Saves much money 

WIAGARA FALLS ACETYLENE GAS 

GENERATOR CO., Niagara Falls, N.Y 


A Constant Water Supply 


Without Cost of Maintenance 
ts best afforded by the use of « 
NIAGARA HYPRAULIC RAM 

The Niagara is a new improvement upon 
th old-fashioned ram, and delivers from 7 to 
5 times as much water under the same con 

mn. Our rane have been used in almost 
every state Ip the Union, and have proved 
th: superior of al) others. Write for catalog 
an | testimonials. 


Niagara yng Engine Co., 


INDUCTION 
COILS for experi- 


ments in X rays and 
other electrical work. 
& Catalogue Pree. 

E. S. RITCHIE & SONS Barooxtine, Mass 
























NO LOOP-HOLES 
tn tl arantee, for it makes ev bedy safe—“Money 
the Reliable Incubator 
tory it rhes aftera fairtest.” Ask Sies t and get — 
Mth annual catalogue free. Just send l0c.!to on posta, 
Reliabie Incubator and Brooder Co., Box 8-105. Quincy, il. 


B 





Volt Ammeters 


Pocket size, but large enough for accuracy 
and practical use. Various ranges for test- 
tag batteries electric light, oe and 
er circuits. ete Also, Voltmeters and 

Ammeters for general moasuresnents. 
Send oe Oireular. AA 

M. PIGNOLET, 

80 Cortiandi St., New York, N.Y. 


SPLI DORF. SPARK COILS 


-* 25 VANDEWATERST.NY ~~ 


Lackawanna Reversing Device 

Within the boundary of reversing 
devices “The Lackawanna” 
rules supreme. Used in connection 
with our marine motors. it obviates 
the meow aity of vorsiny wear simple 

ypeller or reversir e mple 
ood rentable ePrice ce #1 3.00 net. 

LAcnaunaana MOTOR CO. 

61-61 Letchworth St., Buffalo, N. ¥ 
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MILLS FOR ALL MATERIALS. 








INDEX OF INVENTIONS, 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


February 23, 1904. 








The Improved Methed of 


FINISHING FLOORS 





Sues Cae 


Secrets 
— and 





Bed 





AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents.) 


Acid compounds, making organic, W. Baum! 752,947 
Acid, making sulphuric, Heing & Hegeler.. 752,677 
Acids, making organic, N. Zelinsky ........ 752,744 
Air brake operating device, G. J. Berbert.. 753,114 
Air pressure elevator, differential, G F. 


Steedman ........ pahews ...+ 752,720 
Alarm system, J. W. Hasburg guccenese -.» 753,136 
Alternator, inductor, L. J. Le Pontois..... 752/601 
Alternator, polyphase magneto, L. J. Le 

DG:  «pbhadsupeaceape peipaten ... 752,692 


Aluminum sulphate, pre paring, H. F. Dt 
PD. nun osc nkaeeechgedidtanhakss wis 752,927 
Amusement device, W. C. Parsells sa Ok waa 75 
Animal catcher and holder, J. L. Haner 
Animal trap, J. C. Hammer 
Audiphone receiver, H. G. 
Automatic coupling, J. L. C 
Automobile circulating system, H. C. Osborn 
Axle lubricator, car, J. R. Fleming........ 
Axle mechanism, driving, R. H. White.. 
Balance, spring, 8. R. Munson.............. 
Bale tie, H. De Haven..... eae 
Band brake, F. J. Ball........... ceed aw 
Banjos, ete., leg rest for, P. H. Foley es 
Basket making machine, O. Schleicher, re- 






SD b-960465cab@eiheds omer ° 12,198 
Bath tub, ©. A. Rie A . 753,002 
Bed spring device, swinging, H. D. Smith. . 753,173 
Bedstead, camp, H. R. Wykert............. 752,002 
ies od as odin 0 bee jaasecd 753,072 
Bevel and square, J. Graff....... 6a scnsaal 753,064 
Bin. See Storage bin. 

Binder cover, A. Hertje........... 6 é60 a0 66 
t Binder, loose leaf, E. T. A. Akass ooces SE 





one" signal system, electric, C. W. 8S. Tur- 
ieee +dbintosdbdesantseeckhe 752,812 | 


Roller, J. ¢ ‘ollis Teer Pye eee ---. 752,758 
Boller furnace, J. H Foote ‘ .. 753,059 
Boller furnace, steam, Hyatt & Ww ight jonee 752,681 
Boiler tube caps and their seats, tool for 

facing, H. F. Weiniand. 752,734 


Boilers, lantern and lantern plug ‘for water 
Guo, 6. F. BROMNGBs .. ccccscccves . 

Boll weevil machine, poeumatic, w. B. 
Miller PPT POLE eT Ort ree ay 

Rolster, J. 8 “Andrews. sa o'cue” 

Book and index, balance, W. H. Sammons. 

Book holder, L. Block........... 

Books, ete., telescopic spring post ‘for loose 
leafed, A. D. Hulquist. 

Boring machine, J. H. Lawles. 

Bottle, H. M. Gibb...... olin ahs 

Bottle capping apparatus, H. ‘Carmichael 

Bottle filling machine, 8S. C. Miller 

Bottle filling machines, automatic induction 
valve for, 8. C. SR scianies 

Bottle holder, E. L. Gatterer.... 

Bottle opener, F. B. Horton..... : 

Bottle, water, J. F. Goodridge.......... 

Bottles, etc., cap for mucilage, W. R. Morse 

Box or basket making machine, W. J. Ken 
ned 





Pp ceuinnegtin tthe’ 6000+ Sereeess 060s 6s 
Braiding carrier,” H. Janssen. . 
Brake, J : 
Brake rod jaw, A. “Lipschutz. 
Brake shoe, F. W. Sargent. onesie 
Brake shoes, making, J. R. ‘Cardwell. TE ee 
Brick machine, Crapp & Finch.... ‘ 
Briqueting machine, Benson & De Fore st. 
Brush, painting, M. C, Cooper............ 
Buggy top joint, H. J. Douglas............ 7 
Buggy top support, J. d'Alessaniro......... 
Bung, barrel, B. M. Mayer... .csscvscosceces 
Bunsen burner, M. & A. Herskovitz........ 
Button, M. B, "Ryan edken atecenet 752,925 
Cabinet, druggists prese ription, J. P. Lon- 
QUI ccc cvocenccccssccencseces os 
Calipers, T-Square, and Sespesene combined, ‘i. 
me COM 2600500 * 
Camera, W. H. Cooley 
Camera, photographic 
Can. See Pomade can. 
Can body machine, Black & Smith.......... 
Candlestick, miner's, R. H. ee . 
Candy pulling machine, D. T. Ig 
Cane and umbrella, combined, ° . Wilkins 752 
Car coupling, C. A. Olson.. 7 
Car grain door, freight, J. Riles 
Car lock and seal, J. Scott....... 
Car stop, H. Wirsching. . 
Car underframing, railway, G. 
Car vestibule, M. Power. esos ° 
Car, vestibule stock, J. me Pennington saoke 7 
Car wheel, L. Hayne...... ; PP, 
Car window dust guard, B. Niblack........ 
Car window guard or shield, A. D. Cooke. 
Cart, G. B. Donovan, et al . 
Cartridge feeding device, M. 4. Bristol ean 
Caster wheel, J. E. Wood. ind wee 
Centrifugal machine, water drive on, J. W 
Marrarlane ° ° 
Chain, link, E. A. Uebling..............0+ oe 
Chair, H Ww. Bolens ° 
Chair fan attachment, ‘rocking, Langdale A 
PEED “awecttivceveuwes yey 
Chandelier, extensible, W. H Kerr. e4ceuabe 7 
Check holder, miner's, D. P. Adams........ 753 
Chuck, Rock drilling machine, J. Hodge.. 
Chute device, coal, 8. B. Peck » 
Chute, ore or grain, Metett & Keiser........ 
Cigar making machine, Wartmann. eee 
Cigar or cigarette ceatigae binder or ‘wrap- 
per mechanism for, A. Du Brul......... 
Cigar wrapper ee and rolling table 8, em 8. 
sure rolls for, I. Liberman........ 
Clamp handle, W. P. Devine. . 
Clock, W. Rauech............ 
Cloth folder, H. Nelson 
Clothes lines holder, De Vine ‘k Baumann. . 











Clothes reel, S. Tilison...... . 753,179 
Coal, machinery for continuously ‘cutting, | 

Bie Ws, SEO sc ciccvccncces coccsccce SEE 
eae . 753,129 
Coffee urn, A. & J. Phillips . conse 753,105 
Coin carrier or mailer, magic, Short & 

Poling ...... . 753,170 
Coke from ovens, machine for discharging, 

J. Kershgena ........... , 758,142 
Coke handling apparatus, CG. W. Maent...... 


Coke oven, H. Koppers....... ne “8 
Collar, pneumatic horse, E. L. Sill......... 
Composition of matter, M. A. Dillard.. 
Compound engine, R. H. White.. ; 
Compressometer, W. J. Tretch.. ‘ sas 
Concrete piles, forming, F. Shuman........ 
Conducting cord, flexible, H. B. Holmes.... 2 
Conveyor, J. A. Heintz. jeenee?d 75 
Cooker, steam, C. H. Burton. 
Core box cutter, F. E. Thomes 
Coupling, W. H. Wallace 

Crane propulsion device, R Wilke 
Crate, bottle, W. W. Price 
Crate, egg, ik. N. Paul. oe 
Cream separator, E. & B Stareb 
Crimped sheet, P. Hinkel 

Cross arm brace, F. B. Cook. 
Cross head, R. H. White 
Cultivator, 8. M. Adams.. 
Cultivator, J. Nagel ‘- 
Cupel making machine, A. C. Calkins.. 
Currycomb, H. E. Ewart 

Curtain fixture, F. I. Knighton 
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skilled labor 
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Newark New York 

















Scale Removed FREE 


We'll remove the scale from your beilers with a 
pipe mcesahy TUBE CLEANER 


free, b’ 
trial. Our Gu book vaidet, *Koonomy tn the Boller “dooms 
WM. B. PIERCE CO. 


319 Washington St. 
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Kerosene Oil Engine 


eis but pepe Oll to run it 
attention, * 7 likely to = gt. 
, and |; £3 nr 0 Fe 


od Easily Operate 


Buffale, N. Y. 
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International Power Vehicle Co. 
Stamford, Conn, 
7 ts 
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“The truth, 
the whole truth 


and nothing 


but 
the truth” 


in time telling meany 
the time av told by the 


ELGIN 


WATCH 


~~ W: guaran’ jewelers 
have Elgin Poway ‘Panetsakon ond Timebeopion em 
illustrated history 


E.Gcin NaTiowat WaTcH Co., E.]em, Limon, 


of the watch, sent free upon request to 
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READY APRIL 15. 
Spangenberg’s Steam and 
Electrical Engineering 


gE. SPANGER BERS, 1 M. 


By 
former Superintendent of tne St. 


Containing 1,085 Questions and nue, with 648 Illus- 


trations. 


The best book on the subject’ over pul ished. 
GEO. A. ZELLER, Publisher, Sstab. 1870 


68 Ss. Fourth st. 


vt oe = on wheels or on _ 
Strong, simple an 
Operate them easily, Send 


d durable. Any 
for 





St. Leais, Me. 





FOR LIGHT AND MEDIUM WORK 
this new M4 inch 


«_B. F. BARNES 


Upright Drill is the best tool m: 
idbstantial, well built. ap to date. 
ving power is — and 


_ gitar & “ari from i — to Fineb. 
8. F. BARNES COMPANY, Rockford, It 





ag pn ma 


WEI Se DRILLING 


Over 70 sizes and styles, for Me achines deep or 
shallow wells in any Kind of soil or rock. 
With engines or horse powers. 

mechanic can 


Mounted 


WILLIAMS B2ROS., Ithaca, N.Y. 


The Highest Efficiency 


ts teed in every one of the 
smooth-running 








p Sao Weents. For sale by 
dealers. Send for catalogue. 


BABBITT METALS.—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN BUPPLEMENT 1 133. 
Munp & Co, and 


all news. 








BACKUS| 


GAS & GASOLINE ENGINE 


Sim Durable. 
Suitable for all fads of work. 


BACKUS WATER MOTOR, cheapest power known. 
Write for circular and prices, 





souls 
MENTAL REPAIR 
WORK, ETC. 


W.F. &INO. BARNES CO. 
Ketablinhed 1979. 
1999 Ruby &t., Rockronn, hs. 





The Best 
Dry Battery 


4 Cells $1.25 


BACKUS WATER MOTOR CO., Newark, N.J..U.S.A. J. H. BUNNELL & CO. 
20 Park Place, New Yor« 








Blectrical Manufacturers 





Curtain pole, P. 8. Truxal 


AUTOMOBILE 
SPARKING 


Beeko Spark Cell 








Curtain pole tip, G. H. Atkins a or 
Curtain rod fixture, H. H: Meyer........ 53,202 
Cycle, motor, G. C. Wilkinson an : 752°741 
Decorticating machine, A. D. Estlenne..... 753,055 
Dental plate mold, 0. E. Driscoll = bs laa! 


Desk, 0. C, Dorney ...... 





, Deak and seat adjuatabie school, W 





JEFFRE 








yA 
DORCMCF, DOMMES 00s cccccceccsccscceccs 12,190 


ELEVATING--CONVEYING--POWER 





Sritting- Renting conten, Machinery. new ves 


For Catalogues address 
Coal Cutting THE JEFFREY MFG. co. 
” A 


Corompos, Ome, U.S 










































































Scientific American 


Marcn 5, 1904. 


















DRAWVING 


Mechanical Civil 
Electrical Sanitary 
Stationary Textile 


ARCHITECTURE 
TELEPHONY 
TAUGHT BY CORRESPONDENCE 









Tilustrated bulletin giving full information free on request. 







UNDREDS of aspiring young and middle-aged 
men in all walks of life know what the in- 
struction of the American School of Cor- 

respondence is. Other‘hundreds need just such 








instruction to enable them to get on in life. 
To bring to the attention of draftsmen, en- 
gineers, architects, drawing teachers and others 
interested in drawing, the high standard of our 
instruction, we have compiled from the regular 
instruction papers in our Drawing Courses a 
Armour Inatitute | practical treatise under the title of 


ompendium of Drawing 


TWO VOLUMES =< < 900 PAGES 
ONE THOUSAND ILLUSTRATIONS 


































including full page drawings, sections, diagrams and folding plates 


OR TWO 
0 MONTHLY 
PAYMENTS 


== oF $3 EACH 


* SINGL rv VOLUMES 
$3 EACH 


By Express Prepaid. Meney 
Refunded if Not Satisfactory 









On receipt of the price (Ad- 
dress Room 124k) ava ‘he names 
of two persons whom you know 
to be interested in our courses (de- 
signating the course), the books 
























SIZE OF : : 
PAGE will be sent, express prepaid. If 
7x10 ins, the work is not all we claim, re- 








FULLY 


turn it i days and get y 
INDEXED im it in 10 days and get your 


money back. 

A compendium of such practical value and covering so many 
branches of drawing has never before been offered. ‘The separate 
volumes necessary to cover the ground would easily cost $15.00. 
We offer the work practically at cost, believing that it will be the 
means of interesting you further in the work of the School. 










AUTHORS OF TREATISES IN THE WORK. 

















PART I. PART If. 
Pror. RK. KE NISON : 7 Pror. W. H. JAMES, 
‘ a rte of Technology. Massachusetts Institute of Technology. 
Massachusetts Institute of Technology. > . . eT 
pace. D. A. GREOCG "ey Pror, C. l. GRIFFIN, 
- pened husetts bustitute of Technology. Formerly with Pennsylvania State 
Pror. H. LAWREN( College. 
Ma assachusetts Susticate of Technology 
F. C. BROWN, WM. NEUBECKER, 
Architect, Boston. New York Trade School, 
PARTIAL TABLE OF CONTENTS 
PART I. PART II. 
MECHANICAL DRAWING WORKING DRAWINGS 
Instruments and Materials, Geometrical AND MECHANISM 






Drawing, Projections, Line Shading and 
Lettering, Blue Printing 





Threads, Bolts, Nuts, Scale and Assembly 
Drawings, Blue Printing, Cams, Pulleys, 













SHADES AND SHADOWS Belts, Gearing, Pencil Layouts, Working 
Principles and Notation, Co.ordinate Drawings, Cost, Dimensions, Lettering, 
Planes, Ground Line, Problems, Short Order Sheets. 

Methods, Full Page Rendered Examples. 

PEN AND INK RENDERING MACHINE DESIGN 
Materials, Value, Accents, Faults, Ren- Theoretical and Commercial Considera- 
dering by Shadows Only, Pencil Work, tions, Original Design, Handbooks, Data, 
Suggestions, Examples. Calculations, Notes, Records, Forces, 

PERSPECTIVE DRAWING Stresses, Power Transmission, Speed 

Radio, Power, Load, Layout, “elts, Pul- 






Principles, Station Point, Vanishin 
Points, Ground Line, Horizon Line, o 






leys, Shafts, Gears, Clutches, 










Measures, Perspective Plan, One Point 

Perspective, Curves, Distortion. SHEET METAL PATTERN 
ARCHITECTURAL LETTERING DRAFTING AND TINSMITHING 

Study of Old Examples, Forma, Propor Construction, Toois, Intersections, De- 

tions, Composition, Spacing, Full Page velopments, Irregular Shapes, Triangula- 

Kxamples, Greek, Roman, Gothic, Re- tion, Approximate Developments, Practi- 

naiasance, Office Lettering cal Shop Problems. 







The regular examination questions of the School are bound 
into each volume to test the reader’s knowledge. 

This is merely a synopsis of the contents, but it will serve to 
convey an idea of the thoroughness of the instruction, the char- 
acter of the men who prepare the instruction and the value of the 
instruction to every young man who enrolls in the School. In 
each of our 60 different courses the character of the instruction 
is equally authoritative, equally thorough and equally valuable to 
the student. 


AMERICAN SCHOOL OF CORRESPONDENCE 
at 



















Desk, book rack, and easel, combination, 


E. M. Miller ........ 
Desk for hotel registers, 


Disinfecting device, F. A. 
Door, gate, or like hanger, Rohde & Hast 


ings 


Door lock, cell, J. J. Lankford........ 


Dowel, J. Guzowski 


Draft equalizer, F. R. Goode 


Draft equalizer, J. Far 

Drawing tool, combinattor 

Dredge, 0. K. Hogan.... 

Drier. See Grain drier 

Drying apparatus for we 
Wardle 

Drilling and boring mach 


for horizontal spindle, 
Driving mechanism, J. F 
1 


Dust pan, W. |! Hills 
Dyestuffs, G. Rowland 
Dynamo brush, M. Bunt 


Egg tester, P. B. Southworth 


Electric cord adjuster, J 


Electric meter, T. Duncan 753,191 to 


Electrica! illuminating de 
dows, J. I Goehst 
Blectrical receptacle, P 
Elevator, J. Rice 
Elevator safety appa 
Embossing press, Dellente 


Embroidered fabric, A. Burgess. . 


End cell switch, J. W 


End gate, J. W. Schirmer 


Engine sparking apparatu 
Fey 


Engine tender, traction, W. S. Kelley 
Engines, cooling attachment for internal 


combustion, J. W. St 
Engines, producing spark 
of internal combustior 
Exeavating raising, secre 
gravel ballast, ete., 
Quertier ° 
Fan, oscillating electric, 


Fan structure ventilating, W. Clifford 


Farm gate, T. J. Ryan 
Fastener device, W. ¢ 


Feed mechanism, automatic vacuum and su 
I 


tion, A ». Coleman 
Feed water heater, W. A 
Feed water heaters, dev 

the supply of steam 
Fence, J A. Odell 
Fence post, 8S. C. Silver 


Fence post, J. N. Erixon 


Filter, 0. Loffler 

Filter, H. G. Sweeney 

Fire door closing device, 

Fire extinguisher, H. C 

Fire extinguishers, valve 
A. Goldthwatt 


Fireproof door, N. Poulson 


Fireproof structure, N 


Fish line reel, E. A. & W 
Flooring of blocks of wood, machine for 
making mosaic, J. Wehinger 


Flue or tube cutter, J. U 


Folding box 4A. J. Bacon 


Fruit bleacher, J. W. Ki 


Fruit pitter, 8S. H. Shelley 
Fumigator,. W. B. Cunningham 


Furnace, W H. Gregg 


Furnace grate, H. A. Pe 


Gabion, CC. Kerr 


Gage See Saw table gage 


Gage, J J. Butterworth 
Garment supporting mean 
Gas engine, A. G. Renar 


Gas from wells, obtaining, A. S. Cooper 


Gas generator, acetylene 
Gas generator, acetylene 


Gias heater, H. A. Schmidt 


GP. itose, ae 
Martin.. 


Pe 
» P. Neukirehen 


ol, ete., Keith & 
ines, bed fastening 
G. H. Smith 75 
Kay 
rig 

E. Masterson 
vice for show win 
H. Fielding 


M. Hanford 
irger & Carter 


Achard 


#, explosive, L. H 


nttoen 

8 in the cylinders 
1, L. J. Le Pontois 
ening, and filling 
machine for, H 


J. Amrom 
Stange 


McKee 
ice for controlling 
to, M. P. Osbourn 75 


"SHAVING 
STICK 


Commends itself to travelers 
by land or sea, on account of 
its convenience, compactness, 
luxury and economy. 


25e. of all druggists, 


THE J. B. ‘WILLIAMS CO., Glastonbury, Conn. 














H. L. Cochran 
Shaw 
for automatic, W 





Poulson 753,208 
y. He. Leaver 
Irich 


thinens 
*ppenhusen 


a, f W. Mesick 


A. E. Sehlieder 
H. W. Koehler 











Valuable Books! 


ees 


= Home Mechanics 
for Amateurs 


By GEORGE M. HOPKINS 
Author of “Experimental Science” 


370 Pages 326 Engravings Price $1.50 


HIS important work 
has achieved great 
popularity. It tells 

how to do things. The 
New York Tribune says: 
“The book may be com- 
mended for its practicabil- 
ity and suggestiveness and 
will be found to appeal to 


Gas “ — automatic, W. Priestles boy readers almost as much 
et a 
Gas valve lock, R. L. Boulter as to older amateur me- 
Gate, A. A. Bradbury ” 
Gate, 8. & HU. Kalisher chanics. 
Gate attachment A. Skellenger NT’ ITS: 
Gear, driving, R. Handhausen S WwW } ki co ENTS: 
Gear, power tranamitting, C. Sintz a7 | working 
Gear, tranamission A P. Brush | How to Make Household Ornaments 
Geodetical inatrument, fF Grubb 
Glandular extractive compound, J. Takamine | Metal Working 3 P 
Glass forming apparatus, plate, H. J. Hays Model Engines and Boilers 
Glass with wire embedded therein, making, Meteorology 
J. W. Paxton oe ecses 7 TA ad Mi 
Glass, working, H. J. Hays elescopes a *crosccpes 
Glove, W. B. Phillips | Electricity 


Glove gauntlet, W. C. Graichen 


Gold separator, reciprocat 


Governing mechanism for internal combus 
tion engines, W. J. MecVicker 
Cown, house, F. A. Flutie 


Grain binde 
Grain conveyer, J. BE. Can 





Grain, conveyer mechanism for handling, 


FE. M. Kramer 
Grain drier, centrifugal, 
Grain, ete., mill for roll 
Brown 


Grass hook, M. A. Stewart 


Grave protector, W. H 
Grinding machine, 8. E 
Grip wheel, H. F. Ong 
Gan and insect destroy« 
Dickson & Carson 
Gun magazine, C. H. Sne 
Gun sight, H. C. Eby 
Hair pins, apparatus fo 
Hayward 


Hammer. claw, E. A. Ashland 


Hanger, G. Nissenson 

Hay and stock rack, J 

Hay rack attachment, J 

Heat retainer, E. C. Kirk 

Heater, A. von Chigor 

Heating water by steam, 
G. F. Steinmetz 


Heel protector, M. M. W 


Helmet, J. J. Curtis 


Hinge, gate, C. Pelmulde 
Hoisting mechanism, safety and signaling 

device for, W. N. Die 
Hoops to casks or barrels, machine for ap 


plying bilge, E. CC. T 
Horseshoe ice creeper, C 
Hose coupling, P. C. Ost 
Hose supporter, E. N. H 
Hot air and hot water fur 
Hulling and = scouring 

Loescher 


Hydrocarbon burner, G. W 
Hydrocarton burner, W. E. Gibbs 
Hydrocarbon burner, (. Schweizer 
Ice making machine, R. F. Learned 


Ice shaving machine, F. J 
Inhaler, €C. T. Gimble 


Insect destroyer, J. A. Logadon 
Internal combustion motor, A. Vogt 


Jewelry, manufacture of, 
Joiat hanger, A. H. Eberh 


Knitted fabric, A. W. Redin 


Knitting machine bur whe 


Gormly 
Knitting machine cloth wheel or cloth shoe 
T. P. Holloran 753,074 
Knob shank filling, N. W. Crandall ar 152) 886 
Knockdown chair, E. Behn . 753,084 
Labels, w rappers, ete., machine for apply- 
ing, ©. W. Cheney, reissue.. a -- 12,197 
Lamp, R. P. Habel babdireeiaid.s 7 753,006 
Lamp, C. G Holmberg. 3 753.075 
Lamp berner, J. Gregory emia 752, own 
Lamp burner, Gunnell & O'Toole . 753.065 
Lamp, electric are, Schudter & Be -gmann. 752, S65 
portable electric, H. C. Hubbell... 753,138 
lov, plamb, J. J Lankford... «seees 153,148 
Life bel ts, means for inflating, Clews & 
) Cavnehtcadaa de 6890 v0 0eee06see te 752,654 
Lifting jack, F. ¥. Dalton........ , 752,056 


t. Skylight. 
Lighting ring, A. J. Bla 


apparatus for eating measured 
a | nana! . 


quantities of, 
Locomotive ne, K. 
pomamative safe sugars 
J. i. Poalk....... 





‘r, liquid shooting, 


ory, J. P. Schmitz 
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| Each subject is adequately treated. 


Send for free descriptive circular. 


REVISED and ENLARGED EDITION 


The Scientific American 


. eipts, | 

i ae a E } C clop edia * ae casa i 
5 Queries. * 

Halfaker 5,000 ped 734 Pages. 

man nel $5.00 in Cloth. $6.00 in Sheep. $6.50 | 

in Half Merecce. Post Free. i 
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r making, D. H 


H. Anderson 

J. Acton 
apparatus for, W 
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kinson, Jr . 752,650 
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Drasel 
Reinhold 


E. F. Bennett 
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el suppert, R. W 


ekford...... 753,115 


752, O23 
Fie! .. 753,057 
om, ey Barberie. . 752,815 
ates na éandin ae sale 752,922 
Seceees vakaweeeson 753,004 
BK. 8. Stimpson.. 753,012 

Borlin 752,830 








“| EXPERIMENTAL SCIENCE. 


Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. %0 lilustrations. Cloth Bound, Postpa 


“me of our readers that it is hardly necessary now te 


allt 7 Arewrigtios etre ctreulars of above books wil be mailed 
'MUNN & CO., 361 Broadway, New York 


This work has been re- 
vised and enlarged, 


900 New Formulas, 


The work is so arranged 
as to be of use not only to 
the specialist, but to the 

eneral yet It should 

ave a place in ever 
home and workshop 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtian 
the 

1901 APPENDIX. 
Price, bound in cloth, $1.00 

post paid. 





TWENTY-THIRD EDITION 


By GEORGE lM. HOPKINS 


#500. Half Morocco, Postpaid, 840. Or 
Votumes Sola Separately: Cloth, $3.00 
per Volume; Half Morocco, 
$4.00 r Volume 


XPERIMENTAL SCIENCE its so well known to 


ve a degen fon 
fis work. pater = 


recessa: to prepare & 
new editie mof wees 
in order that the many 
wonderful discoveries 
of modern times 
be fully described in 
es. Since the last 
edition was published, 
wonderful develop 
ments in wireless tere 
raphy, for example, 
have been meade. it 
Was necessary. 
fore, that a good deal bod 
new matter » 
added to the work 3 
arter to make it —) 
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with this. object in view 
som = have 
ee eon ae 
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Intrinsic Merit is in 


every detail of the 


Morgan & Wright Clincher 


Nothing has been omitted, nothing overdone, in 
making it a tire that can be depended upon. 

It is tough, strong, resilient, serviceable 

it minimizes tire troubles and enhances the pleas- 
ure of automobiling. 

rhe mort critical investigation is courted. 
f A Tire Triumph,” wh 

Mail re 


hb treats of the tire’s 


juest to home office 


Send 2 oOy 


MORGAN @ WRIGHT 
22 May Street Chicago 











without top and front 


>” a2 
ASSE NGER TOU RING < 











#1, plete top For par 
loufawe one atale ogue. 
The or s in the New York to Pittsburg Roo 
earnest Two First re lane Awards. It shows fewer mmechanica 
har s that years of use ha 
fect pra t a her, and is backed by an uneq 
rd—arventee ests entered —seventeer tests wort 
Met HAY NES-APPERSON CARS have practice wer 
sold before they were built. Get your order in early 
THE HAYNES-APPERSON CO., Kokomo, Ind. 
(The Oldest Buiiders of Motor Cars in America) 
Members of’ the Association of Licensed Automobile Manafacturers 





Branch Store, 1420 Michigan A Chicag Eastern Representative 
Brook t bile Co., 9 41-48 Folt . Broek y a 
6 West 41d St, New York Agents for West New York, Baftalo 
Automobile Exchange, 401 Franklin St., Buffs N.Y 

Please mention the ScrenTiFIC AmmkICAN wher 1 communicate with us, 





DRIVING LAMP. 


IT is the only perfect one. 
IT will not blow or jar out. 
IT gives a clear, white light. 
IT is like an engine head- 


bt 
IT cons the light straight 
ahead from 30 to WO ft. 
IT burns kerosene, 
Send for book ( free). 
R. E. DIETZ CO., 60 Laight Street, New York. 


Mention this paper and get special discount. 
eee ESTABLISHED 1840.- 9,08 
THE NI Ry Bh PLATE ROA N SELL- 
NG ATE § dy Ds ICKETS 

0 THE PACIFIC OAST. 

Tickets on sale every ~ely March to April ®, at rate 
of $12.50. These ticketa are good in our trans-conti 
Rental tourist sleepers and via any route desired be 
yond Chicago. For full particulars see local agents, or 


rite KR. EK. Payne, General Agent. 291 Main Street, 
Buffaln, N. ¥..or A Ecclestone, D. P. A., 38 Broad- 


Send For It T0-Day 


You'll find it always convenient to 
have as a useful and instructive book 
Montgomery & Co.'s Tool Cataiogue 

The new edition has 74 pages and is 
copiously illustrated. Pocket size 64x 
fe ins. Sent by mail for Qe. 

MONTGOMERY A ¢ 
105 Fulton S1., ew Vor 


fe 


AGA 
IsT 


way, New York. 





Clty. 


TYPEWRITER HEADQUARTERS 


389 Broadway, New York, sel! af 
before sending for samples uf writing, pr 
wdvico, Immense stock for selection Shipp 

lass condition, Dealers supplied. 


ARMSTRONG $ PIPE THREADING 


CUTTING- OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches 

Water, Gas, and Steam Fi- 
ters’ Tools. Hinged Pipe Vises 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. [Send for catalog. 
THE ARMSTRONG MFG. CO 
Bridgeport, Conn. 


ter halt price. Don’t buy 
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Our 
Specialty : 
Knock. 
Down 
Boats of any 
@eseription Se ae a |. 

AMERICAN BOAT & MACHINE C@., j 
BOW, SAIL AND PLEASURE BOATH, | 
Marine ST. LOUIS, M 


DStahon., 


ad 








| Micrometer 
| Microphone 


| Rotary 











shuttle, aatomatically self Susana. 


loom 

J. W. Sherry... .ccccsccssecs - 753,214 
ivom shuttle box motion, E. Hollingworth. . 752,973 
Looms for weaving carpets, Se wuave motion 

of, E. Hollingworth ........ . 752,974 
Looms, means for preventing warp ‘breakage 

in. BR. Jamieson. ...--.sesscoces 755,198 
Lubricant supplying de vice, T. A. Matthews 753,201 
Lubricating substances, means of testing, Ga, 

Dettmar ‘ 752,827 


Mail box, G. EK. Robison 





Mail marking machine, A. H. 
Map, J Colas 
Map study, E. Wilkins eae ey 752, 7 
Match stock prep ring machine, W. H. 

Parker : 752,706 
Mattress stuffing machine, pneumatic, Bll- 

man & Morgan +. 6 








Measure, toe tip, F. H. Packard..........- 752,798 
Melting furnace, H. J. J. Charlier... . 753,122 
Metal surfaces, transferring and ete hing de- 

signs on, Palm & Blomberg...........- 753,097 
Metal turning machine, T. W. R. MeCabe.. 763,158 
Meter box, Cowan & Palmer..........- 753,126 
Meter for measuring r Hiquids, 





water or oth 





indicator, J. Boulet 
PF, Germain 


therefor, 





Microscope and case portable, C. F 


Dieckmann 


Mine ventilation system and — Ww 
Clifford 

Miner's tool, A. V. Des Moineaux 

Mining machine bit, coal, R MeKinney 

Mirror support, J. } Conroy...... 

pereee (Ree, & Di. BOs o.ivevececnes 

Miter cutting machine arm adjustment, R 
Wales . 

Molding apparatus, * power " actuated, a @ 
Johnston. See 

Molding cope, W. ro Noret ross ; 

Mop and wringer, combined, BE. Hilker 

Mower, lawn, ¢ E. Foste 


automatic, BE. A. Johnston 


Kiessig 


Mowing machine, 
Musical instrument, B. R 


Musical instrument controlling mechanism, 
automatic, A Kelle 

Musical instruments, attachment for expres 
sion or accent controlling mechanisms 
for mechanical, R. W. Pain 7 


Navigator's position indicator, J. B. Smith 


Necktie or ribbon clasp, J. J. O’Callaghan.. 
Nozzle, sprinkler, J. D. Ross . 

Nut lock, F MeCulloch 

eet Beh, J. D. Breet. ccvvecsscscece 
Observation wheel, D. W 

Oil burner, J. L. Smith 

| Oil separator, M. P. Osbourn . secce 
Ore agglutinizing apparatus, E. A. Uebling 


Ore pockets, etc., gate for, Hoover & Mason 
Organ, pipe H. F. Hammer a 
Ornamental comb, adjustable, J. Hines 
Package carrier \~ Le 








Potato digger, J. Johnson 
Poultry house, J. J. Edgerton ° 
for, 


Power transmission, sectional wheel 
J. H. Fogarty . 
Primer, combined percussion and electric, 
Bennett & Mason.. . 
Printing and folding machine, W. Scott 
Printing machine, H. A. W. Wood 
Printing machine, multicolor, J. L. Firm 
Printing machine, rotary, H A. W Wood 
Printing machine, ticket, F. C. Osborn 
Printing machine, web, W. Spalckhaver 
Printing on tins, I. Kitsec : 
Printing wares producing duplicate, F. & 
A. Leslie ° 
Printing press, J A. Gates 
Printing press, J. Rowe 


ropeller, E. D 
Protractor, H 


Hamilton 
Woodborough 





Pulley, clateh, W. J. Hilliard 

Pulley for threshing machines, paper eylin 
Ger, O. Berg cocecccccseccsccsses 

Pulp press, wooed, R ). Boscher 

Pump, beer, J. Gruninger 

Pump, centrifugal, L. Look 

Pump for switching mechanisms, electric, 
WwW. J. Bell 

Pumps, electrical apparatus for registering 
the discharge of liquids by, H. J. 8 
Cassal 

Pumping apparatus, J. E. Smith 

Radiator, G. M Ayleworth 

Radiator, hot water, J Lawler 


Radiators, means for providing zine in, W 


R. Kinnear 


Rag dusting machine, W. HH. Sanburn 





Rallway, W. Lay 

Railway bleck system, J. Morton 

Railway brake head and shoe therefor, C. 
’. Armbrust 7 

Railway switeh, J. T. Evans 

Railway switeb, W kK Smith 

Railway switch, electric, H. H. Chandler.. 

Railway tie, A M Bowman 

Railway tie, J G Shuster 

Railway track laying apparatus, G. F. H 
Hie 

tilway train alarm signal, Butler & Me 

Collam ° 

Rallways, uftomatic signaling system for 
electric, H. B. Snell ...... 

Rake See Hay rake. 

Razor, safety J Biggin 

Razor strop dresser, T. J. Forde 753,060, 

Reading stand, A. Hewe 

Reamer, J. E. S. Taylor 

Receptacle, W Weise . ° 

Rifle cleaver, Buckelew & Flournoy 

Nifle sight, M. EK. Sutherland 7 

Rock brenker and pulverizer, D. D. & J. 
0 ba lley é dine Ay ee 

Reck drilling machine, 8S. W. Brothers 

Rocket, " Lioyd 

Rolling mill i 2 K 

| Roofing plate, cement, Baden & Gluss 


engine, M. E 
Rotary engine, C. P 
Roundabout, ©. A 
| Rabber-like gum, M. G trownell 
| Rubber-like material, R. A. Leigh 
N 





Rubber-werking machine 
Sand drier, portable, P. C. Brennan... 
| Sand sereen and mixer, 


combined, Hi. G. 
Boughton ‘ Oe ecadcceccicecsous 
der, pneumatic, I. P. Carnes 
h, window, |. W. Emerson 
Saw setting and sharpening machine, R 
Moria: 





Me 


OPP eee CPST Cece ee ee eee rr 










































753,001 





Pad See Horseshoe pad 

| Paper drying machine, wall, L. H. Me- 
Cartney 752,993 

Paper folding machine Nind & Stras 
burger o* . 

Paper reel, J. & F. H. Hoberg 

Paper trimmer, W. H. Keeling 

Pedal, G. Merritt ° ‘ 

Pelt stretcher, F. M. Bowman é sa 

Pen and peneil holder and ealendar, com 
bination, H. J. Mellon..... 

Pencil case A. J. Paronbek 

Peneil, conoving I Markovits . 

Pencil sharpener and point protector, W. A. 
ew 

Phonograph table, A \ sergiman ‘ 

Photographic developing apparatus, Kuckel 
korn & Saupe 

Piano, W Street, Jr 

Piano action, S. Paulson 

Piano action keys, machine for boring holes 
in, F. J. Flocke 7 

Picture erate G. H. Allen 

Pile fabri veo, H. Sarafian 

Piling, intavtecktnn metal sheet, G. E. Nye 

Pipe wrench, O. F. Helfritz 

Pipe wrench, T. W. Hardin 

Planter, corn, 8S. Meiners 

Planter, cotton, L. C. Ellison............ 

Planter, cotton, 1. J. Willeox 

Planter, seed, H. 8 tutler 6 

Planters, reversible automatic marker for, | 
L. P. MeVay 

Planting device, seed, H. S. Dyer 

Ilastic materials, die for producing articles j 
from, | Steinberger 

Plate handling machine, E. Miles, 

752,913 to 7 

Platen, adjustable, G. W. Donning........ 

Plug, attuchment, P. H. Fielding 

Policeman's mace, P. O. Evensen.......... 















52, 54 
7m ane 





52:83 





762,851 














by the I. C. S. system of training 
by mati, is told in our Book ‘‘ oor 
Stories of Success.”’ It tells how 
clerks, mechanics, farmer boys, ap- 
prentices and workmen of all kinds 
have been lifted from the lowest 
round of the ladder ‘o high positions 
in nearly every trade and profession 
by the helping hand of the 1.C.S. 
If you would like to have the book 
Free—if you would like to learn 
how you can improve your own 
salary and position at small ex- 
pense, without leaving home or 
losing time, cut out, fill in 


and mail This Coupon. 






City 


Young Men 
Are Lifted To 
High Positions 


Please send me 
and explain vans A can 





Street and No. 


ttt tie ht .  t  e e e e 








From 


““M: an 99 
To 


Manager. 

























International Corr 
Bex 949%, momen yo Seed 
our boo! 





f Snocese,’ 


atality oct the fy for the poaiion 


Engineer 


Engineer 


—— 
3 








Btate 





Sede he eee eee a 











Removed to 182 Milk Strvet. 





Yourlelephone 


DOESN'T RING LOUD ENOUGH? 


THE Placed on front of ‘phone rings 
a battery bell of any size. iocat- 

6-D ed any pease you choose. antil 
‘phone is answered. No mag- 

| DROP nets. Pamphiet * 1)” free on request. 
Sent postpaid for | GARTON-DAN 
One Dollar. KEOKUK, LA. 





8s CO. 








Twenty-Third Edition 


Experimental 


Science 


described in its pages. 
Was necessary, 


increased size 
volumes, handsomely 


made expressly for 
Science.” It is an 
110 volt circuit, 
socket, 


descent lamps 


Volume 
besides new 









“e™ BY“ 
George M. Hopkins 


XPERIMENTAL 
readers that it is hardly necessary now to give a description of 
this work. Mr 
be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of modern times might be fully 


vielding a full “ HP, 
ing a current capable of operating three 16-candle power, 110 volt mean 
The construction of the machine is perfect enough to 
admit of enlarging or reducing its size if desired. 

Il contains much on the general subject of electricity, 
articles of great importance 
alternate current machinery is treated. Wireless Telegraphy anc 
phony receive attention 





The “Best” 
The World’s Best Light 
Seld tn civilized coun- 
try on nae 4a Costs less than 
kerosene, 

t 


more ligh 


APure White Steady Light 


Makes and burns its own 
No wick, no odor, no smoke, 


Absolutely safe. Fort 
and outdoor use, 
Agents Wanted. 
clusive territory, Hberal 
nce lly Catalog free. 


THE BEST LIGHT CO. 
Owners of Original Patents 
87 E, Sth St. CANTON, OD. 


ves six times 











Revised and Greatly Enlarged. 
2 Octavo Volumes. 
1,100 Pages, 900 Illustrations, 


Cloth Bound, Postpaid, $5.00. 
Half Morocco, Postpaid, 7.00. 
Or Volumes Sold Separately: 
Cloth, $3.00 per Volume. 
Half Morocco, $4.00 per Volume. 


SCIENCE is so well known to many of our 


Hopkins decided some months ago that it would 


Since the last edition was published, wonderful 


developments in wireless telegraphy, for example, have been made It 
therefore, 
added to the work in order to make it thoroughly uptodate, 
this object in view some 
of the work 
hound in buckram. 
the following additions that have 

Volume I contains in addition to a large number of simple. wet! 
iMustrated experiments. a fill description of a \& HH. P_ electric motor 
illustration 
ENCLOSED SELP-REGULATING 
It can be operated by a current from a tio volt lamp- 


that a good deal of new matter should he 
and with 
200 poges have been added, On account of the 

t has been necessary to divide it into two 
It may be interesting to note 
been made to these volumes 


“ EXPERIMENTAL 
for a 


this edition of 
electric motor 


in 


or it may be used asa dynamo fueniat 


Among these the poy > ot 
Tele- 


Electrical Measuring Instruments, The Electric 


Clock, The Telegraphone, Experiments in High Voltage, The Nernst Lamp, and Measuring the Heat 


of the Stars are all thoroughly illustrated and. descri 


The unprecedented sale of this work shows conclusively that it is the se of the age for 


teachers, students, experimenters and all others who desire a general knowledge of 


tal Philosophy. 


Physics or Natu- 


SEND FOR DESCRIPTIVE CIRCULAR. 


MUNN & CO., Publishers, 361 Broadway, New York, 











March §, 1004. 








Half Your 


Better Smo 


We te now selling exclusively te the smoker direct, by the box, the same identi- 
cal time-tested, popular brands of cigars that we formerly made for the wholesale 
trade in cane lots, at precisely the same factory prices we formerly charged jobbers, 
shipping your choice of these same brands. 


Direct from Our Factory ‘to You. 


grt the same cigars; you also get the profits of the other fellows. 


each cigar in every box 


repime the cigars with ‘others until you are sulted, er to Cheerfu 


Vour Money 


CU oder this guarantee we name below a few brands from our pers og 4 ental ogee, 
end Jovite « trial, assuring you that if we do not suit Z ou, the expense 


vost 
cdaite ‘ 
‘oderp 


in, Conchas 
» Londies « 
one our Be mn Men ew Revenues,” 


Vones 


Qa 


Gee prtpesttion ta 
Wo eave 
ting, but by ine 


Selonon ond esting. 
oben, Rakeonon 
you, 


All charges pre 

We get the sarue profit, you 

Every box, and 

. ls covered by our perpetual guarantee to suit you, or to 
lly 


Refund 


oars. 

BO | or « tie. we sonra 
| you an 

showing "hen varieties 


advance by ua. 
Provost equal to any & for-s-quarter 
v. 












enable us to undertake (he manufacture of 
‘metings for jocomotives, ship butldiag, © 
and other specificatives, R 


Ope Binet ¢ Cast 





Steel | Castings for Special Purposes 


aut. on Waren Deirvenres. 


SEABOARD 


grade stee! castings for almost any pone. Write us for particulars, 
ctrieal, pamp and general mac hiner? purposes, Subject to U. >. Govern 


STEEL CASTING 08. Chester, Pa. 





RADIUM 


Send for ciroulars of ow Ze. Crookes’ 
latest inventi 


THE SPINTHARISCOPE 
pope, Mutton 8, Pulindslpiie, Pa. 



















KENT POCKET METERS 


is designed and ca.. brated espec- 
tally for testing batteries on gas 
oline automobiles and launches 
and for any other use of like ca- 
pacity. Accurate and substan 

tial. Ampere reading made sim- 
ply by pressing button. The 
Most couvenient and complete 
@ market 





tester on t 
mmeter Amperemeter $5.00. 
eth St., Philadeuphia, Pa 


tery 
Volt-Agm 
Atwater Kent Mfg. Werks, 110 N. 









































MOTOR CYCLE 
AT SMALL CUST by ustaw one of our 
Attachable Motor Outfitx. Thoroughly 


Peeing, Also complete Meter (yctes, 
rhoe, 


S satonoidle ma 
RreErEY ure. 
9790 Brow: 





es. Send stamp 
co, 
Purcaparruta, Pa. 





ELECTRIC SEWING MACHINE MO- 
‘a8 and numerous sipctwetione of de- 
bp tie pore wil) enable any 


echanic 
sient motor ‘that will 
is for 
hot excoed bv 
Ti eran 
conte by 


INDIAN MOTOCYCLE 





io. Brice 10 








HENDEE MFG. CO. 
Get our 0 catalog. SPRINGFIELD, MASS. 


BARKER MOTORS 


Have more good points, fewer 
Kon” and require less atten- 
on in operstion than any 


Taian Valves, Specieitics. 
C. L. Barker, worwatk, ct. 











50 Yeors’ 
Experience 






ton may 


Anyone sending a sketch and deevcri 
ancertal ther an 


a io opinion | free, ¥ 


be 






Presses for 
Sub-Press Work. 


Five sizes. Sub-Presses and 
‘ools to order. 


G@” Send for Catalogue. 


BLAKE & JOHNSON, 
P. 0. Box 7, WATERBURY, CONN 


GAS ENGINE 


i A IGNITERS 


$15.00 
TEST TYP 
: Bo) 


For Marine, — or Stationary 
igines. Fully Guaranteed. 
W rite for Cireular. 
The Carlisle & Finch Co., 


933 KE. Ciiften Ave.. Cincinnati, Obie 


METAL POLISHES —FORMULAS FOR 
omad tes, Liquids, P: 

otlahina inetals ware contained in Bex aeriyie. nots 
g denn frome th » 1458S and 12590, 










office and all newsdealers 








: You put my Calipers 
fmm ‘slikeoiiaaaneald Over your work and 
, you know in an 
2 instant just what size it isand how mach 
toe smal! er tee large. 

Send for Catalogue and Special Discount to 


ERNST G. SMITH, COLUMBIA, PA 


You Drink Down Disease 


every time you take a draught of 
water that has not been filtered 
impurity lurks in it. Germs of 

disease cannot be seen, but they 
cannot pass through the cele 
bratec 


Berkefeld Filter 


Decause it is so scientitically constructed 
as to suppress every atom of solid matter 
in the water, thoroughly purifying it. 
Will give one gallon of pure water in 4 
minutes. 

No trouble to clean or keep in order 


BERKEFELD FILTER CO., 4 Cedar Street, New York 




















t's vention 









is probab 
tions ag Ka Handbook on Patents 
sent free. for securing patents. 
Spental Hotlen s Bone f ‘0, reveive 
otice, without charge, in 


Scientific American 


4 bentromely tustrated posite Largest cir- 
3 o! Ay tithe Terms, $3 a 
} four mouths, $1. a DS | newsdealers. 


MUNN & CO.2°1 sew. NewYork 





AUTOMATIC 
Guotere taaepater Oo. Sutate, ™. ¥. THROUGHOUT 
Chicago York er Boston 


Peer Catting Back Geared % 


Lathes $35 


and up, te suit S your need either as to size or price. 
Write us, we will interest you, 














Branch Office @5 F St. Washington, 1. C. 





2 The Carrol!-Jamiesen Machine Tool Co. 


Batavia, Onso, 

































Sorts 


Sind me tify. er ex perien Mowe iy 
a ces of owners, rs, arch 
everywhere prove the value and economy of 


PATTON’S 
SUN -PROOF PAINTS 







Ws ie 





See 








Stock about paint. It contains valuable information. 


leleiue 
TRY protect 


of 


Siicects 


enh Soceniy mixed by 


sun and weather- 
They have 5S Pid te permanency. Puar- 






Supportin 
Surfacing 
« 


J 
Teaching 
Telegraph 


ilton 


Trolley, 


Tunneling 





Signaling apparatus, 








Bell 


Randall 
Telephone 
Telephone 


Telephone 
Telephone 
Telephone 


T 


Turbine wheel, 





K. B 


frame or trellis, 


and jointing 


Streich 


perating 


singing, 


2 system, 


attachment, G 


or telegraph 
selecting device, 


systems, 





apparatus, C. W 
J. Wilkinson 


nding indicator, 
. W. Ke 


Water closet, 
Water closets, 


B 
system, 


Kernohan 


Signaling by elec aeameaguntie waves, R. A. 
Fersenden asi 
Signaling, selective, R. rt Fe ame nde L 
Sketching outfit, A. BR. Cobb 
Skylight, ©. W. Smith ° ones 
Slub detector, 8. W. W ardwell sececcsece 
Smoking pipe, T. Tomlinson ..............+. 
Snow disposal system, J. C. Marriott... .. 75: 
Seund reco machines, removable turn 
table for, E. BR. Jobnaon .......... 7 
Spark arrester, extinguisher, -_ nee r, 
I. W Featon ..ccsseeee eedeccovece 
Spectacles, rim, J. C Anderson. 
Speech, etc., electromagnetic switch * device 
for apparatus for magnetically recording 


A. 
machine, 


Switchboard, A Strombe GE ccccdocccece ee 
Switchboard system, multiple, w. M. 
Davis ese soccesceetess 
Switch o mechanism, multiple, W. 


apparatus for, 
electric, 


w 
signaling mechanism, ‘ 
means for synchronizing 


Trousers stretcher, H Tutt 
Track, W. G. Price 
Truck, car, J. C. Barber ae 
Trunk, J. H. Beasley . 
Tubes, machinery for the 
metallic, Jackson & Lioyd 
Tubing, M. M. Nicholls J 
Tufting machine button supy 


ort, 


Sir 


Type mold, J. 8. Bancroft 

Typewriter, H. Moya ° 
Typewriter attachment, L. H. Westo 
Typewriting machine, H. Moya 
Typewriting machine, C. E Smith 
Typewriting machine, A. T Brown 
Typewriting machine, C. 8S. Champion 
Typewriting machine, C. W. Walker 














COMPANY, 2°7 Lake Street, pee, Wis. 
Distributors. 





Piate Grass Co., General | 








Buc hanan. 


























and strengthening the reproduction of, 
P. O. Pedersen éee ‘ 752,858 | 
Spindle driving bands, mechanism for guid- | 
ing and applying tension to, Boyd.. 752,647 ; 
Spinning and twisting apparatus, R. L. | 
CREASE ccc casdsvoccczsogccoccesevecs 752,760 | 
Spinning machine, L. Dugauquier ......... 752,829 | 
Spinning machine roll cleaning device, V. | 
BEORO oc cccccccccccsccccessecocscceses | 
Spoke cutting machine, G. BF. Autey occcs. | 
Spool holder and case, Maas & Ricaud..... j 
Spring construction, M. D. Kilmer ....... 783 | 
Stamp, hand, F. Hardy ...... 771} 
Stamp mill launders, separating hopper for | 
7 WF” saaanctecdss ” 752,702 
Stamp mills, etce., tappet for the shafts or | 
ore, P. ¢ Kelly .. ‘ . . 752,907 
Stamp mortar, multiple, W. A. Merralls.. 753,089 | 
Stand See Reading stand. | 
Steam boiler, ¢ E, Chapman ... ' 
Steam engine, Police & Modlinger 
Steam generator, H. E. Penney 
Steam generators or the like, heating burner 
for, R. H. White eaes 7 
Stem winding and setting mechanism, H 
C. King ecccsesecocce 
Storage bin, J. A. Jamieson ...........- 
Stove attachment, gas, L. Be ‘ 
Stove ventilater attachment, C. Pelmulder 
Suit case, A. H. Christie Coceccsceccese 





Cor 
Burkhardt 





oU) 
> 


A. 
Cc. 


Gusinde 
Adams- 





R Ham- 


Watkins. 
0. Lee 


D 
0 











the instruments of, H. Redmon, et al 752,710 
Temperature regulating apparatus, M 
Goodwin . 
Thill coupling, C 's Lehman aeve . 
Thal or tongue support, E. D. Waffie.. 4 
Thread holding and cutting attachment for 
spools, D. C. Laird 
Threshing machine, C Bankey 0066eade 
Tile, B. McCarrel .........0+- 
Tile, Uluminating, J Jacobs jokbewedanes 
Timber treating process, P. F Dundon. 
Tip cat, A Astarita 
Tire bolting machine, Fillman & Davis.. 
Tire, cushion, 8 Adlam 
Tire repairer, C. C. Deschenes 
Tire, rubber, G. B. Dryden 
Tire, vehicle, M. Nirdlinger 
Tires, manufacturing cushion, M. Nirdlinger 
Tires, manufacturing vehicle, M. Nirdlinger 
Tongue switch, G. M. Ervin ‘ ° 
Tool bandle, pneumatic, J. Keller 
Too! holder, Roberge & Brabant.... 
Torch, W. H. Rose etds wedeeee 6 
Toy, H. A. Poppenhusen ........... 
Toy, mechanical, L. Drescher ...... i 
ter a duplicating defect, E. M. Schantz.. 
Track joint, J. Armitage .......--- sentewee 
Train lighting system, electric, D. C. Henry 
Train markers, automatic wind break for, 
EB. M. Rife ... Er e« 
Trawl net hauling gear, J. 





anufacture 





‘> 
ith 





device 














photographs of exteriors, interiors, and detatis, views 
of gardens and ayy adjuncts to the house. 

















——- 
Saw ble gase, C. A. Norlin..... 752,701 MONEY BASILY MADB 
aaa, we ari ping, *. M. Fate . vrane Sel our Tromeparcat Indest ructi- 
ion dn a kk te” onara ble Handled Knives, Your own or 
x Manu ccsccescoss 753,211 other Photo, Name an tnd i 
Seal, meter, De Lancey & Smith...... 753,080 Gaadtn Vine hend-dor FP = waaursnaal “28 in 
Seed cleaning apparatus, cotton, Stansell & nae Geomulecl Youess veprosent wa. Roce 
at af 752, 

Seed huller, cotton, M. W. Faberty........ 752,965 ee Send at once for cata 
Seesaw amusement apparatus, W. H. Gil- es Cutlery Co,, 1244 W, 10th st., Canton, 0, 

MOAN «..56- ey eekdUtheedsencceccccsece DEG 
Sewing machine, R. G. Woodward........ 753,187 
Sewing machine, buttonhole, D. Noble... 753,003 | 
Sewing machine feeding mechanism, book, | 

ED xu k dns oh 4¥0 cdaiedes> ore. 752,791 | 
Sewing machine hand le “ver attachment, J. } 

W. Wheeler . 752,738 
Sewing machines, ‘trimming “cutter attach- 

ment for zigzag, H. A. Kiemm...... 
Shade bolder, He Hubbell All over the civilized world 
Shade roller bracket jack, M. Schwab 
Shock binder, J. W. Smith............. THE IMPROVED 
Sifter, flour, A. C. Barber 





1S KNOWN ond Worn) 
Every Pair Warranted 
“GREE The Name is 


stamped on every iP 
¥ Li0 

CUSHION 

BUTTON 


CLASP 


Lies flat to the leg — never 
Slips, Tears nor Unfastens 


~ ALWAYS EASY 
jg tomas ww 
Lemans’ REFUSE ALL SUBSTITUTES ‘emmmmmmel 











Now Ready Bound Volume 


OF THE 


SCIENTIFIC 
AMERICAN 
BUILDING 
MONTHLY 


VOLUME No. 36 
July to December, 1903 





A Monthly Magazine of Domestic Archi- 
tecture Sumptuously Illustrated 


272 HMlustrations 6 Covers in Tint 


132 Pages 


Price of Semi-Annual Uolume 
$2.00 ry mail 


SPECIAL FEATURES 
The Garden at Georgian Court: 
Mr. George J. Gould’s residence at Lakewood, N. J. 
Harber Hill: 

The Clarence H. Mackay Estate at Rosiyn, L. I. 
Mr. Karl Bitter on the Sculpture for the St. 
Louis Exposition. 

“The Orchard’’: 
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All our goods carry our guarantee. Our free {Illustrated cata- 

logue shows a greater assortment of carriages and 

than any dealer can show you. Send for it. 


THE COLUMBUS 
CARRIAGE AND HARNESS COMPANY, 
COLUMBUS, OHIO 














P 
and the Lives of Others 
antes ceveetgine state ager: 

SF an for td 





etan 
terature to-day 
ECLIPSE MACHINE ©0O., Elmira, N. ¥. 








a 








Expectally valuable at suitmmer resorts, for family boating. | 


W. H. MULLANS, 384 Depot St., SALEM, OHIO | 


Laboratory coed Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Cameras used leading 
asetaies eat othe ation De- 
partments Round the World. 

Bausch é Lomb Opt. Co. 

ROCHESTER, N. Y. 








wire. Over 10 shots in 


req 
- Valuable w bicyclists, upescorted ladies, « any 


PARKER, STEARNS & SUTTON, 226 South St., 


NewYork 
















NEW ENGLAND WATCHES 
se JOCKEY 












| 
| 









Fab Sue Watch, Nickel Silver, 
qpitgble for Kary 


pus sizes fee ta itis 


The New New England Watch Co. 
NEW YORK OFFICE: LONDON OFFICB: 
37 & 39 Maiden Lane 7 Snow Hilt 
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